UNITED STATEHS OF AMBERICA: 
WAR DEPARTMENT. 


MONTHLY WEATHER REVIEW. 


(GENERAL WEATHER SERVICE OF THE UNITED STATES.) 


SEPTEMBER, 1887. 


ATMOSPHERIC PRESSURE.—General distribution; Departures 
from normal; Comparison of barometric means with those of 
previous month; Barometric ranges; Areas of high pressure ; 


» NORTH ATLANTIC STORMS.—Ocean ice ; Fog ..............:000+++ 


TEMPERATURE OF THE AIR.—General remarks; Ranges ; 
Deviations from the normal; Frosts; Table of comparative 
maximum and minimum; Ice; Temperature of water.............. 

PRECIPITATION.—General distribution; Deviations from the nor- 
mal; Sleet; Snow; Table of excessive and greatest monthly ; 

WINDS.—Most frequent directions; High velocities ; Local storms ; 

COTTON-REGION REPORTS.—Comparison of mean temperatures 


CONTENTS. 
Page. 
289 INLAND NAVIGATION.—Stage of water in rivers and harbors ; 
ATMOSPHERIC ELECTRICITY.—Auroras ; Electrical phenome- 
OPTICAL PHENOMENA.—Halos; Mirage 
| MISCELLANEOUS PHENOMENA.—Forest and prairie fires ; 
Inseets ; Meteors ; Migration of birds; Sand storms; Sun spots.. 
248 . VERIFICATIONS.—Local verifications ; 
STATE WEATHER SERVICES.—Extracts from reports of the 
250 METEOROLOGICAL TABLES.—Data from stations of the Signal 
Service ; Data from stations of voluntary observers .. ws 
263 CHARTS.—I. Tracks of areas of low pressure ; IT. 
and winds; III. Departures from normal atmospheric pressure 
254 | and temperature; IV. Precipitation. 


PREPARED UNDER THE DIRECTION OF 


BRIGADIER GENERAL A. W. GREELY, 


CHIEF SIGNAL OFFICER OF THE ARMY, 


By J. MITCHELL, 


LIEUTENANT, SIGNAL CORPS. 


PUBLISHED ‘BY AUTHORITY OF THE SECRETARY OF WAR. 


WASHINGTON CITY: 
SIGNAL OFFICE. 
1887. 


ae 
| 
| 
Non 
; - 
Page. 
254 
255 
256 
257 
258 
258 
262 
te, 
af, 
ote: 
| 
= 
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Br 


Am 
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A 
Basil... 


Bordeans Steam Navigation 
Chateau Yquem.. 
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Line, 


, ....... 
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Bervia ... 

Pabre Line 


Purwess Line.. 


Britieh Crown ... 
eliritish Queen... 
Stoekhotm City...... 
Stew mah ip Go. 


. Lhe Bourgegne........ 
La 


Lin Normatdiie. 


reat Weetern 8, 8. Line 
+, Doreet 


Oxford 
Worcester 
jduion Line, 


Ws 


Nevada 
Wisconsin .. 
W vomivg.. 


Hamterg- American Line, 


Gothia 
Tammonia 
Moravia 
Rhaectia 
Bla raves 


City of 
City ot Richmend.............. 


Line. 


Nesemore 
Company. 

Oitere 


Captain. 


Capt. J, Seott 


ret Of. J.C. 


Capt. 


©. Le Gallias, 
J. Brown, 

Wm. Danlap 

4. Ambury 

Richardson 
John Park. 


John Kelly 

H. Freeth. 
W. 4. Boggs 

P. Urquhart. 

M. Hughes. 


J. Brown 
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A. Campbell. 
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E. J. Seiders, 
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D. Williams. 
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+. Evans. 


KE. Bisson 
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©. Jowrweil. 
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H. Gere. 
Thos, L. 


Gage 
© 
Norton, 


W. P. Haines. 
T. Dutton, 
Edward Wylie. 
Henry Walker, 
T. Cook. 

A. McKay. 

T. Roberts. 

McKay. 

W. MeMickan. 


P. Verries, 


T. Davies 
A Smith. 
R. Wills. 
K. Doyle. 


E. Franguel. 
M. de'Jowaselin. 
EK. Traub 

Santelli. 

G. de Kereabiec, 


Oh. OM. EB. Crossman, 


Capt, 


Capt 


W. Janes 
L. Morice. . 
W. Stamper, 


Geo, 8. Murray. 
8. Brooks 
J, Douglas. 
E. Bentley 
L, Rigby. 


Kublewein. 
Hi. Bauer. 

©. Hebich 

H. Barends. 

0. 

H. Vogelgesang. 
©. Keordell 

H. Schmidt 

©, Ladwig 

A. Albers. 


A. Lewte. 

Fred Watkins, 
A. Redford 
Geo. W. Dodge. 
R, W. Sargent, 


J. Trenery. 
Geo, Elliott. 


Frank Graham. 


Oh. OM. M. Sieders. 


James Clarke. 


Evans. 


Name of vessel, 


Leylawd Line. 
Be. «.«, Bavarian. 
Bulgarian 
Virginian ...... 
Mallory Line. 


one 


Am. «, Alame.. 
City of San “Antonia 
Carondelet. 
Nueces . 


State of Texas .. 
Mediterranean and New York 8. 8. Co. 
Br. Pontiac, wins 

Morgan "Line, 
«, Bureka . 
National ‘Line. 
Br, 9. Canada ....... 
Denmark ....... ae 


Am. 


Holland ... 
in 
Queen .. 
Generale Italiana. 

New York and Cuba Mail 8. 8. Uo. 
Am. «6. 6. Clenfuegos... 
N. Y., Havana & Mexican Mail 8. 8, Us. 
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City of Washington 
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r. «. Oceanic. 

Old Dominion Steamship Company. 
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Pacific Mail Steamship Company. 
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Steamship Company, 

Red ** Line 

. Philadelphia... 

Red Star Line. 
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Switzerland 
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Westerniand...... 
Rotterdam Line. 
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Ditch, 


Leerdam .. 
Schiedam ......... 
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W. A. Scholten...... 

Royal Mail Steamship Co. 

Am. City of 

Royal West India Mail Steamehip ( Ce. 

Dtch, Oranje Nassau .. 
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Australia... wea 
California... 
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Capt. 


Captain. 


Robt. Leask. 
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M. Fitt. 
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W. F. Evans. 
J. Daniel, 
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J. W. Reynolds, 
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R. Townsend. 
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Br. sp. 


Capt. 


which International Simultaneous Meteorological reports were received at the Office of the Chief Signa! 
Officer, U. 8. Army, Washington, D. C., in time to ) be used in the preparation of the Weather Review Jor the month of September, 188%. 


Captain. 


Koch, 


James Lord. 


E. W. Owens. 
W. Gleig. 
D. Morris. 


J. Brarens, 
E. Smit. 


1. G. Cameron. 
H. Parsell. 

P. J. Irving. 
Benj, Gleadell, 


J. H. Malet, 

J. W. Jones. 

R. T. Jones. 

W. Abbott. 

W. Rippeth. 
Kerr, 

B. H. Rogers. 

R. Potter. 

F. W. Ouston. 

(G, 8. 


G. W. Read, F_R. 


8. Adameon. 


2d Of. Thomson. 


Capt. 8 


Hughson 
R. 8. Branfoot. 
R. J. Grey. 
J. Bennett. 
Frank Burnett. 
T. Rebertson. 
A. de Mugica. 
M. Hulsen. 
L, Welch. 
G. J. Mille, 
Andrew Jackson. 
W. J. Milburn. 
J. Legoe. 
Moses Parry. 
J. Dove. 
A. Turpin. 
Henry Campbell. 
Griggs. 
R Griffiths. 
James Wetherell. 
EB. Cook. 
T. L. Regers. 


E. J, Seiders. 
J, B. Perey. 

H. Christoffers. 
Sam Brooks. 
Robert Hubbard. 
R. Wills. 

N. MM. Hopkins, 
Cc. Ollivier. 

A. Sensine. 
Jolin Deaken. 
Jobn Harrison. 


J. W. Hawthorn, 


H. 8. Quick. 

F. Remble, 
8..V. Bemis. 
Henry Dawsen. 
A. Hyde 

W. Taylor. 

F. Archer, 


Nath’l Hocken. 
John Hughes. 
W. G. Kair. 

D. W. Storer. 
C A, Skantze. 
E. P. Larsen. 
J, Andrews. 
T. Hashhagen. 
Geo. D. Spicer, 
W. A. Aldrich. 
N. E. Schiffer. 
. Micolich. 
. Schutte, 

. Ellingsen. 
T. Verbeet, 
0. Olsen, 
Pain, 

Th. Winters. 

0. Carlsson. 
Adam Smith. 
A. mann, 
J.V. McKowen, 
J. P. Stowers. 
John Stobft. 
Chas, Acocks, 
E. T._Page 

iitiame, 
G. Olsen. 

A. von Seggern. 
A. J. Van Post. 
Carl Muller. 

G. W. Murray. 
B. 8. Merryman. 
Joha Peterson. 
©. M. Haskell. 
R. MacDonald. 


£5 
i? 
4 
{ae 
i} 
4 
Union Live —Continued. 
Am 
Br 
Br. 
ov eave 
tw 
Miscellaneons. 
Aa 
17 
| 
G. Muodie. 
A. Ritchie. 
A. G. Braes, 
‘a 


UNITED STATES SIGNAL SERVICE 


MONTHLY WEATHER REVIEW. 


Vou. XV. WASHINGTON CITY, SEPTEMBER, 1887. 
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INTRODUCTION. 


This REVIEW treats generally the meteorological conditions| mean temperature was about normal, while over the greater 
of the United States and Canada for September, 1887, and is part of the country east of the Mississippi the month was de- 
based upon reports of regular and voluntary observers of both cidedly colder than the average. 
countries. Descriptions of the storms which appeared over the Marked deficiencies in the monthly precipitation occurred 
north Atlantic Ocean during the month are also given, and in the south Atlantic and west Gulf states. In the Rio Grande 
their approximate paths shown on chart i, on which also ap- Valley, southern plateau, and northern slope the precipitation 
pears the distribution of icebergs and field ice reported, and the was decidedly above the average. In all other districts it was 
limits of fog-belts tothe westward of the fortieth meridian. In near the normal. 
tracing the centres of the paths of these storms, data from the In the preparation of this REVIEW the following data, 
reports of two hundred and eighteen vessels have been used. received up to October 20, 1887, have been used, viz., the 
The severest storms of the month over the north Atlantic regular tri-daily weather-charts, containing data of- simulta- 
attended the passage of two cyclones which are traced from neous observations taken at one hundred and thirty-three Sig- 
northeast of the Windward Islands over the Banks of New- nal Service stations and twenty-three Canadian stations, as tele- 
foundland. graphed to this office; one hundred and seventy-two monthly 

There was an almost entire absence of ice in the vicinity of journals and one hundred and sixty-nine monthly means from 
the Newfoundland Banks, while to the northward of New- the former and twenty-three monthly means from the lat- 
foundland and in the Strait of Belle Isle the aggregate quan- ter; two hundred and eighty monthly registers from volun- 
tity observed slightly exceeded that reported for the preced- tary observers; sixty monthly registers from United States 
ing month. Army post surgeons; marine records; international simulta- 

Fog was more frequently encountered in the vicinity of New- neous observations; marine reports through the co-operation 
foundland than during August, and the southern and eastern | of the “New York Herald Weather Service;” monthly weather 
limits of the fog-belts are somewhat extended. ‘reports from the local weather services of Alabama, Illinois, 

The number of areas of low pressure for this month, is about Indiana, Kansas, Michigan, Minnesota, Mississippi, Missouri, 
the average for September. Nebraska, New England, New Jersey, North Carolina, Ohio 

The month was warmer than the average September by from | Oregon, Pennsylvania, South Carolina, and Tennessee ; and 
2° to 4° in the Rocky Mountain districts; in the lower Missis- | the Central Pacific Railway Company; trustworthy newspaper 
sippi Valley, west Gulf states, and on the Pacific coast the | extracts, and special reports. - 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean pressure for September, 1887, de-| most marked in the middle Rocky Mountain region, and from 
termined from the tri-daily telegraphic observations of the the lower lakes and New England southward to the Gulf, 
Signal Service, is shown by isobarometric lines on chart ii. where it generally ranges from .10 to .15; over the interior 

The range of mean pressure for September, 1887, over the portions of the country the increase varies from .05 to .10, and 
United States is .35, Yuma, Ariz., reporting the least, 29.77, along the Pacific coast from .01 to .05. 
while eastward of the Rocky Mountains four stations, viz., The departures from the normal for the various stations are 
Toledo, Ohio, Washington City, Hatteras, N. C., and Atlantic | given in the tables of miscellaneous meteorological data; they 
City, N. J., report a mean of 30.12, the maximum for the | are also graphically exhibited on chart iii by lines connecting 
month. From chart ii it will be seen that the region of least stations of normal or equal abnormal values. The mean 
mean pressure, indicated by the isobar of 29.8, comprises asmall| pressure for this month is normal or slightly below over the 
area including parts of the southern plateau and south Pacific Maritime Provinces of Canada, in the lower Mississippi valley 
coast region, and that the mean pressure is greatest over the and adjacent states, along the immediate southwestern border 
region extending from the central and upper portions of the from the mouth of the Kio Grande to the Pacific, and in 
Mississippi Valley eastward to the Atlantic coast, there being northern California and southern Oregon; in these districts 
two areas of barometric maxima shown by the isobar of 30.1— | the departures nowhere exceed .03. In all other portions of 
one ot which covers a part of the Lake region, and the other | the country the mean pressure is above the normal, the de- 
the states bordering on the Atlantic from Massachusetts to| partures being greatest over the region from the upper Mis- 
South Carolina. The barometric means exceed 30.0 in all souri valley eastward to the lower lakes, where they range 
parts of the country, with the exception of the Rocky Moun- from .05 to .10. 
tain region and Maritime Provinces of Canada. BAROMETRIC RANGES. 

As compared with the mean pressure of the preceding month, The monthly barometric ranges at the various Signal Service 
an increase is shown at all Signal Service and Canadian sta- stations are also given in the tables of miscellaneous meteoro- 
tions, except the following: Fort Canby, Wash., Swift Current logical data. In the extreme northwest the monthly ranges 
and Minnedosa, N. W. T.; at these stations the means for the exceed the normal September ranges by about .2, while on the 
two months coincide. The increase over the August means is north Pacific coast they are about .1 less than the normal. At 
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Brownsville, Tex., an unusual range of 1.16 is reported; this) 
range, which is due to the storm of the 20th—21st, is more than | 
three times as great as the normal (.38) for September at that: 
station. In all other districts the monthly ranges, as compared 
with the September normal, show no unusual features. 


of the 6th, however, it had moved southeastward and was cen- 
tral in northwestern Montana, with a maximum pressure of 
-l above the normal. By the morning of the 8th it had pro- 
gressed into Wisconsin, causing light frosts in the northern 
portions both of that state and Michigan, where the tempera- 


The following are some of the extremes for September, 1887 : | ture reported at 7 a. m. ranged from 4° to 13° below the mean. 
-| It continued to move slowly towards the Atlantic, its general 


Greatest Least. 

Inch. — 
Fort Totten, Dak 1.12 | Fort Thomas, Ariz ........ccccocce-+:+++ceecseres 
Mackinaw City, 1,06 | El Paso, Tex............. . 0.28 


direction being southeast, ‘though from the afternoon of the 
7th to the morning of the 8th its mean direction was east, and 
‘passed off the coast of the middle Atlantic states on the 9th. 
Although the maximum pressure throughout the entire path 
varied only about .1 from the normal, and neither the gradients 
nor changes in temperature were specially marked, yet its 
passage across the country to the south of two areas of * low,” 
one preceding and the other succeeding, aided materially, in con- 


‘nection with high areas numbers ii and iii, in causing heavy 


AREAS OF HIGH PRESSURE. 


Right areas of high pressure appeared within the limits of | 
stations of observation during this month. September opened 
with a high area central in northern Virginia, and on the after- 
noon of the Ist another appeared tothe north of Minnesota. The 
remaining six were first observed on the north Pacific coast. 
The general direction of movement was to the east, west of the 
eighty-second meridian, afterwards southeast until the limits 
of the coast were reached, and subsequently either east or north- 
east. The centres of paths were, as a rule, north of the forty- 
fifth parallel until reaching the region over the lower lakes | 
when they trended more to the south. The cold waves which 
accompanied the passage of high area number v and the last, 
two areas (numbers vii and viii) caused the most destructive | 
frosts of the month, the latter two, especially, severely injuring | 
tobacco and other products. 

[.—An area of relatively high pressure, central in northern Vir- 
ginia, extended on the morning of the Ist from northern Ala- 
bama, Georgia, and South Carolina in a northeasterly direction to | 
the Gulfof Saint Lawrence, covering the Maritime Provinces, the | 
New England and middle Atlantic states, the eastern portions | 
of the Ohio Valley and Tennessee, and the northwestern part 
of the south Atlantic states. During the day the high pressure | 
in the northeast moved rapidly to the east and off the Atlantic 
coast in advance of a low area which was then moving eastward 
from Lake Superior, but the southwest portion of the area, 
moving more slowly in the same direction, remained on the coast 
until the afternoon of the 2d. This area, whose maximum | 
pressure was less than .2 above the normal, did not present 
during its passage any special features worthy of note. 

II.—A second area first appeared to the north of Minnesota on 
the afternoon of the Ist. By midnight of the 2d its centre was 
apparently north of Lake Superior and its southern edge ex- 
tended over the Lake region. As it slowly advanced south- | 

eastward the pressure steadily increased, and on the morning | 
of the 4th the barometer at Rock iffe, Canada, near which the 
maximum pressure seemed central, was reported as 30.36, or | 
.38 above the normal. The high area at this time extended | 
eastward from the Mississippi River to the Atlantic coast and | 
southward to the Gulf and Florida. During the day it changed 
its direction more to the southward and moved rapidly, with 
decreased pressure, to the middle Atlantic states. On the 5th 
its centre passed beyond the limits of our coast stations and 
on the 6th the entire area disappeared, apparently continuing | 
its movement to the southeast. In the latter part of the pro- 
gress southeastward it preceded a low area moving across the 
Lake region, which advanced so rapidly as to produce moderate 
gradients of pressure on the 6th, causing dangerous winds both 
on the upper and lower lakes. 

I1l.—Midnight reports of the 4th indicated an area of press- 
ure above the mean in the eastern portion of Washington Terri- 
tory which apparently had moved inland from the north Pacific 
woast. By the morning of the 5th it had extended eastward 
into northern Idaho and Montana, where it still manifested its 
presence at the midnight reports, though the pressure had de- 
creased until but slightly above the normal. On the morning 


| perature was also 34°. 


light frosts in the southern parts of the latter. 


rains and gales on the Lakes and adjacent regions from the 


6th to the 9th, inclusive. 

IV.—This area was first observed on the night of the 8th 
in the northwest off the coasts of Washington Territory and 
British Columbia. By the morning of the 9th it had moved 
rapidly inland and was central in British America south of 


‘the Saskatchewan River and north of Dakota and Montana. 


Its subsequent path during the next eight hours was south- 
easterly into Dakota, where a pressure of 30.32, .4 above the 
normal, was reported from Bismarck at the afternoon report, 
and depressions of temperature, both at that station and 


others in the vicinity, of from 12° to 14° below the average. 


During the night of the 9th it moved with increased energy 
northeastward to Lake Superior, causing killing frosts in the 
northern parts of the upper lake region and reducing the tem- 
perature generally throughout the Lake region, upper Missis- 
sippi and eastern portion of the Missouri valleys. By the 


‘morning of the 11th it had moved eastward and was appar- 


ently central near Rockliffe, Canada, where a pressure of 30.50 
was reported and a temperature of 34°, 16° below the normal. 
Killing frost was reported at Northfield, Vt., where the tem- 
During the next ‘eight hours it moved 
southeast to the New England coast and, subsequently chang- 
ing direction to northeast, passed over the Maritime Provinces 
and disappeared on the 12th from the north Atlantic coast. 
V.—tThe high area which had been stationary on the north 
Pacific coast since the afternoon of the 9th had, on the morn- 
ing of the 12th, advanced into western Oregon, where it was 
‘central, with a pressure of .25 above the normal. The ad- 
vance wave of this area crossed the Rocky Mountains during 
the succeeding night, causing light frosts on the northern 
slope, but the maximum pressure still remained west of the 
'mountains, central in Oregon. By the afternoon of the 13th 
the area had partially divided, the eastern wave, with a maxi- 
mum pressure of .21 above the average, was central in Kansas, 
and the western, in the north Pacific region, where the highest 
ressure, 30.30 (.27 above the normal), was reported at Port- 
and, Oregon. On the morning of the 14th the primary area 
was in motion eastward, and during the next eight hours 
crossing the northern plateau and Rocky Mountains was cen- 
tral on the northern slope at the afternoon report. Advancing 
more slowly it crossed into Dakota, where it caused severe 
frosts during the night, and by the morning of the 15th had 
‘united with the secondary area which had been slowly moving 
northeastward from Kansas towards the lower lakes. The 
pressure, which was now greatest in northeastern Dakota, 
where a barometer reading of 30.52 (.56 above the mean) was 
reported, had increased during the translation of the area and 
was above the normal over the entire country, except in Cali- 
fornia, portions of the eastern Gulf and Atlantic states, and 
New England, and the temperature in Minnesota and Dakota 
ranged from 4° to 17° below the mean. During the succeeding 
night as the area moved eastward it caused destructive frosts 
in the northern portions of Wisconsin and Michigan, and also 
It advanced 
steadily, changing its course to southeast as it approached 
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the Atlantic coast, and on the 19th moved off in advance of absence of barometric disturbances within the United States, 
high area number vi approaching from the west. only one depression of any magnitude (number xi) having an 

VI.—This high area moved rapidly inland from the coasts of extended path within their limits. Five depressions either 
Washington Territory and British Columbia on the night of developed or were first observed in the Saskatchewan Valley. 
the 16th, reducing the temperature in Washington Territory One hurricane moved inland from the Gulf near Brownsville, 
from 6° to 18° below the normal, and causing local frosts. On Tex., and caused much damage generally in that vicinity. 
the morning of the 17th the maximum pressure, which was | One storm moved northeastward from the Rio Grande Valley 
about .17 above the average, was central in northern Montana | to the eastern Gulf states and thence northerly, with minor 
and the adjacent border of the British Possessions while the | deflections, towards the eastern coast of Lake Superior. One 
area covered the northern slope and extended westward over slight depression moved eastward from the shores of Lake 
Idaho and Washington Territory. The pressure increased as|Superior. Another entered at the southern coast of Nova 
its centre progressed eastward north of the Lake region until Scotia, passed northward to the Saint Lawrence, and thence 
on the morning of the 19th it ranged, in northern Michigan, moved eastward. One low area developed in the middle pla- 
from .33 to .44 above the normal. During the succeeding | teau region, moved northward into the Saskatchewan Valley 


night it changed direction to the southeast and was central 
over Lake Ontario on the morning of the 20th. Within the) 
next eight hours the maximum pressure decreased about .1._ 
It subsequently moved southeast, with no marked changes in| 
energy, and on the 21st passed off the middle Atlantic coast. | 

VII.—On the morning of the 19th another high area appeared | 
off the coast of Washington Territory and had by midnight 
progressed inland so as to cover the northern plateau and north | 
Pacific regions, except the southwestern portion of Oregon. 
Increasing in pressure it moved slowly across the Rocky 
Mountains, accompanied by low temperatures and local frosts, 
and on the morning of the 22d was central north of Dakota. 
Moving afterwards to the southeast it caused light frosts in 
Minnesota and portions of the adjoining states on the night of 
the 22d. On the morning of the 24th the maximum pressure 
was central in southern Michigan and northern Lllinois and 
numerous frosts were reported both from these states and 
adjacent portions of others. The temperature reported from 
that vicinity in some instances fell to 24° below the average, 
and was below the normal over the entire country east of the 
Rocky Mountains, except at a few stations in the eastern por- 
tions of the northern and middle slopes where the variations 
from the normal were but slight. Light frost was also re- 
ported from Nashville, Tenn., on that morning. During the 
succeeding night light frosts were reported in Tennessee and 
Virginia, injuring the tobacco crop at Lynchburg, Va. As 
the area continued its progress southeastward the pressure 
decreased, but the low temperatures continued, and on the) 
night of the 25th frosts, which were numerous, especially in the | 
lower lake region, the Ohio Valley, and middle Atlantie states, 
seriously damaged tobacco and other products. It crossed the 
middle Atlantic states on the 26th, and apparently passed off 
afterwards to the northeast, moving in a direction parallel to 
the coast. 

VIIIL—Morning reports of the 25th indicated the presence of 
this high area off the north Pacific coast. Moving southeast- 
ward it was central in the northern slope on the morning of 
the 27th and had caused severe local frosts in that region on_ 
the preceding night. Except in portions of the northern and 
middle plateaus, northern slope, and the north Pacific coast 
regions the temperature on the morning of the 27th over the 
entire country was below the normal, and in advance of the 
low area moving northward from the Gulf copious rains fell 
east of the ninety-seventh meridian from the 26th, at intervals, 
up to the close of the month. On the morning of the 28th the 
centre of the high area was in northern Nebraska and southern 
Dakota, in which, as also in the adjoining regions, it had 
caused heavy frosts during the preceding night. Temperatures 
ranged in some instances from 20° to 24° below the normal in 
that vicinity. During the next twenty-four hours the pressure 
rapidly declined under the influence of the low area moving 
northward in the Mississippi Valley, and by the afternoon of 
the 29th the high area had entirely disappeared and the ba- 
rometer fallen to the normal. 

AREAS OF LOW PRESSURE. 

The paths of eleven low areas have been more or less defi- 
nitely traced on chart i, dependent upon the information had 
regarding them. The month is remarkable mainly for the | 


and subsequently eastward, and another moved from southern 
California northeastward to the eastern coast of Lake Winni- 
peg and afterwards apparently eastward. The general course 
of depressions was eastward, the paths of the majority being 
in the Saskatchewan Valley, through the British Possessions 
north of the Lake region, and down the Saint Lawrence Valley. 

The following table shows the latitude and longitude in 
which each area of low pressure was first and last observed 
and the average hourly velocity of each : 


First observed. Last observed. Average 
progress in 

Areas of low pressure. miles per 

Lat. N. Long. W.| Lat. N. Long. W. hour, 
_ — | 

47 00 86 00 45 00 62 00 19.9 
53 00 107 00 49 00 | 60 00 30.0 
39 00 117 00 49 00 | 58 00 36.0 
52 30 114 00 52 00 | 62 00 19,0 
§2 00 116 co | 52 00 | 93 00 | 21.0 
36 00 119 00 | 49 00 | 56 00 | 26.0 
13 00 57 00 26 ©0 | 99 00 10.¢ 
53 00 115 00 52 00 | QI 00 25.0 
52 00 114 00 53 00| 99 00 22.0 
42 00 66 00 52 00 | 63 00 | re 
28 00 99 00 | 45 00 86 00 18,0 


| 


Average rate of progress, 22,8 miles per hour. 
* This storm was evidently the continuation of north Atlantic storm number 5, and its 
first location and average progress include its ocean path prior to its arrival on the Gulf coast. 


I.—The month opened with an area of low pressure covering 


‘the middle and southern slopes, extending westward to the 


Pacitic and northeastward, in a narrow belt across the northern 
limits of the upper Mississippi and Missouri valleys and the 
upper lake region, into the British Possessions. The tempera- 
ture east of the Rocky Mountains was above the normal, except 
in the region bounded by a line running diagonally from the 
shore of Miramichi Bay along the northern coast of Lakes 
Erie and Ontario southwestward to the northeast border of the 
Indian Territory and thence southerly to the Gulf, west of Gal- 
veston, Tex. Local rains, generally light, were reported 
mainly from the Mississippi and Missouri valleys and upper 
lake region. The minimum pressure remained in the south- 
west, probably in consequence of the high areas in the east and 
north, but a secondary depression which on the morning of the 
lst was central over the eastern portion of Lake Superior 
began to move eastward. Asit progressed north of the Lakes 
it was succeeded by an area of high pressure, which caused 
heavy rains generally on the 2d from the Mississippi River east- 
ward through the Lake region and northern New Engiand. 
Brisk and also in a few instances high winds dangerous to 
navigation were reported on the 2d and morning of the 3d from 
a few of the Lake stations. The depression continued its east- 
erly movement over northern New England and the Maritime 
Provinces, reaching the coast on the night of the 3d, generally 
attended by light local rains and fresh to brisk winds. 

IIl.— Afternoon reports of the 5th indicated the presence of 
a well-defined area of low pressure in the Saskatchewan Valley, 
north of Montana. Moving southeastward, with increasing 
energy, it was central over Lake Superior on the afternoon of 
the 6th, producing heavy rains and gales generally throughout 
the Lake region. By the morning of the 7th the pressure had 
still further decreased, the barometer at Rockliffe, Canada, 
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near the centre of the depression, reading 29.22 at the a. m. | north being due to higher pressure southward. Its subse- 
report, SL below the normal. Gales had increased in violence | quent path could not be definitely traced, though there were 
on the Lakes, maxima velocities of forty miles being reported | evidences both over the Lakes and the Saint Lawrence Valley ~ 
both on Lakes Michigan and Huron, and tornadoes and severe of the passage of a low area to the northward, which appar- 
local storms occurred on the afternoon of the 6th and morning | ently passed eastward north of the Gulf of Saint Lawrence on 
of the 7th in southern Michigan and northwestern Ohio, de-| the night of the 19th. A few high local winds were reported 
molishing buildings and damaging property very extensively.|at Lake stations, except from those on Ontario, during the 
The depression subsequently moved down the Saint Lawrence | 17th and 18th, but no other features of special interest or im- 
Valley on the 7th and 8th, accompanied by local rains in the | portance attended its progress. 
iower lakes and the northern portions of the middle Atlantic, VI.—A trough of low pressure was reported in eastern Cali- 
states and New England, and by the morning of the 9th had | fornia and southwestern Nevada on the morning of the 17th. 
passed beyond the limits of the coast. High winds still con-| During the next twenty-four hours it moved northward, with 
tinued at some Lake ports, owing to the inequalities of press- | but feeble energy, and expanded its limits so as to embrace the 
ure due to the movement of this depression, the approach of | region from the Colorado River and northern and middle 
another low area from the Northwest, and the passage south | plateaus westward to the Pacific. Influenced by a high press- 
of the Lakes of a high area towards the east. ‘ure which entered from the north Pacific coast and by a high 

IIl.—The depression which on the morning of the 6th seemed | area to the east, the centre contracted, moved to the northeast 
to be located off the coasts of northern California and Oregon with increasing energy, and passing into the British Posses- 
had by the afternoon moved inland and become central over sions crossed the lakes north of Manitoba. From the night of 
Nevada. Influenced by the high pressure then eastward on the 19th its future course appeared to be eastward towards the 
the mountains, it first moved to the north and subsequently to | Gulf of Saint Lawrence, which it reached on the 22d, and dur- 
the northeast, and crossing [Idaho and Montana on the after- | ing the succeeding night apparently passed over Newfoundland 
noon of the 7th passed into the southern Saskatchewan valley. |into the Atlantic. Its progress north of the Lakes and the 
Light local rains fell in the coast regions and eastward, both Saint Lawrence River, in conjunction with the high area which 
on the plateaus and mountain slopes; passing to the southeast | followed it farther south, produced numerous local rains from 
on the night of the 7th the low area was central in northwest- | the Missouri Valley eastward over the Lake region and New 
ern Dakota and the adjacent region of Montana on the morn- | England and the adjacent states south, and also in the Maritime 


ing of the 8th, with a maximum pressure of 29.50, .43 below the 
normal. Affected by the high area to its southeast it moved 
northeastward during the next eight hours, but subsequently 
trended to the southeast north of the boundary of the United 
States, and was accompanied in the upper lake region and the 
valleys westward by light local rains and fresh to brisk winds, 
occasionally high in the former, After the morning of the 
0th, when it was central north of Michigan, its general direc- 
tion was northeast down the Saint Lawrence Valley, and in 


Provinces. High local winds were reported on the 20th and 
21st on the upper lakes and on the 22d from various ports on 
Lakes Michigan, Huron, and Erie. 

VII.—This depression, whose path was almost wholly be- 
yond the limits of observation, was first reported in a telegram 
to the Chief Signal Officer on the morning of the 16th asa 
eyclonie disturbance to the southwest of Cuba. Subsequent 
reports received from marine observers by mail showed, how- 
ever, that it was first observed in N. 13° 00’, W.57° 00’. (For 


its passage it was attended by heavy local rains and gales | additional data, in connection herewith, see description of 
throughout the Lake region both on the 9th and 10th, and| north Atlantic storm number 5, given elsewhere in this RE- 
lighter rains eastward towards the Atlantic coust. No marked VIEW.) Twenty-four hours afterwards, with slightly increased 
changes of energy occurred during translation. energy, it was approximately central on the northeastern coast 
[V.—This disturbance first appeared north of Montana, near of Yucatan. The pressure at this time over the United States 
the sources of the Saskatchewan, on the afternoon of the 9th to| to the east and south of a line drawn diagonally from the 
the northwest of a high area then in progress eastward. Mov-| western coast of Lake Superior to Yuma, Ariz., was above 
ing slowly to the southeast, retarded by this high area, on the | the normal, except in portions of the Gulf States and Florida, 
night of the 10th it changed direction more to the south and | where the departures from the mean were but very slight. 
passed into northwestern Dakota, where it was central on the The maximum pressure, nearly .5 above the mean, was cen- 
morning of the 12th. Heavy rains had fallen during the pre- | tral northeast of the lower lakes, the gradients gradually 
ceding night in portions of the northern slope, and still con-| decreasing to the south and west. Another high area had, 
tinued at a few stations, while numerous light rains were re- also, but a few days previously moved off the coast into the 
ported both in that region and those adjacent. Afterwards north Atlantic, where the pressure was probably considerably 
trending to the northeast it passed into Manitoba, with increas-| above the mean near the coasts of the United States. The 
ing energy, and at the midnight report of the 12th was central | high pressure to its north apparently aided materially in deter- 
near the lakes on its northern border, with a pressure of about | mining the path of the cyclone, which approximately moved 
.65 below the normal. Rainy and cloudy weather prevailed | to the northwestward over the northern portion of the penin- 
in Manitoba, eastern Montana, northern Dakota, and cy po of Yucatan towards the southern coast of Texas. 
fowa and Minnesota eastward to the Atlantic coast and the| By the courtesy of Padre B. Vifies, 8. J., Director of the 
Maritime Provinces. The subseque:t general course of this) Magnetic and Meteorological Observatory at Belen College, 
area was northeastward through the British Possessions toward Havana, Ouba, the Chief Signal Officer was notified of the 
the northern shore of the Gulf of Saint Lawrence, which it) presence of the cyclone in the vicinity of the West Indies, and 
reached on the morning of the 15th and afterwards passed | its subsequent progress through the Gulf. Timely warnings 
beyond the limits of observation. Rains and heavy gales oc-| were issued and the public fully apprised, both by the display 
curred on the Lakes on the 13th and 14th during its progress | of signals and the publication of special messages. 
farther north. _ The disturbance continued to move slowly in the same gen- 
V.—Afternoon reports of the 15th indicated the presence in eral direction during the 17th, 18th, 19th, and 20th, attended 
the western Saskatchewan valley, north of Montana, of another by local rains in the Gulf and south Atlantic states, and by 
low aren in the vicinity but farther to the westward of the re-| high local winds and gales from north to east on the Gulf 
gion where the preceding depression had been first located. | coasts on the 19th and 20th. At the last report on the night 
Retarded in its movements by the high area west of the upper | of the 20th it was approximately central about one hundred 
lakes, its progress during the next eight hours was slow, but miles to the east, and slightly to the north, of the mouth of the 
as the high pressure advanced eastward it moved more rapidly Rio Grande. The pressure at this time was above the normal 
and by the afternoon of the 17th was apparently central in the over the entire country, except on the southern shore of Lake 
British Possessions east of Lake Winnipeg, its passage so far Superior, portions of northern California, Nevada, and Oregon, 
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where the variations from the mean were very slight, and in a | High northerly winds prevailed during the 20th, attaining a maximum velocity 

narrow border along the coast of the west Gulf states and Rio} to hon pes fell, 

: : | avy rain continued until 9 p. m. on that date. The wind veered to 

cad | northeast and attained a velocity of forty miles hour at 1.10 a. m., backing 
15, ’ 


no 
. : ; | to north at 6.30 a. m., and then veering to northeast it reached its maximum 
Tex. Gentres of high areas were in the north of the middle | velocity of forty-five miles per hour at 12.25 p. m.; brisk to high winds con- 
Atlantic states and northern Montana, averaging about .3 | tinued during the remainder of the day. The water in Corpus Christi Bay 
above the normal. Gradients were beginning to be close on | "s¢ about 2) feet from the 19th to the 21st. 
the coasts of Texas. By the morning of the 21st the cyclone; Sergeant A. B. Orane, Signal Corps, Brownsville, Tex., re- 
had apparently moved westward and slightly to the south and ports, concerning this storm, substantially as follows: 
— approximately about fifty miles ones of the mouth of the | For several days prior to the 21st the winds which were light to fresh in 
Rio Grande. The barometer at Brownsville, Tex., about twenty | force were from north to northeast; the temperature was slightly below the 
miles inland on the river, had fallen nearly .3, and read .38 below | mean; fair weather prevailed, with cumulo-stratus clouds predominating; the 
the reading reported from Rio Grande City, Tex., ninety miles | barometer was below the normal, and fluctuated but slightly, until the night of 
westward. The gradients between were in consequence very | the 20th, when it fell rapidly. The telegraphic advices received from the office 
marked. averaging about one-tenth of an inch in twenty-four | of the Chief Signal Officer (through the observer at Corpus Christi, Tex.) 


regarding the movements of the cyclone were placed before the public, anc 
miles. Heavy rain had fallen in the vicinity and still continued, | },.4 therefore warned the inhabitants of, and prepared them for, the approach- 


and high winds and gales from north to east prevailed on the ing dangerous storm. 
coasts of Texas, but had subsided on the Gulf coast eastward.) A light drizzling rain set in at 2.20 p. m. on the 20th and continued until 
Within the next eight hours the barometer at Brownsville !! p- m., when the rain increased to ‘“‘ heavy ”’ and subsequently to “very 
fell .52 as the cyclone approached the vicinity, the reading at eavy.”’ At 7a. m. of the the 21st the barometer read 29.45, wind ne., 


4 ; | twenty-five miles per hour, and heavy rain. The barometer continued to fall 
the afternoon report being .84 below that at Rio Grande City. | steadily until at 1.45 p. m., when a minimum of 28.93 was reached; then the 


The gradients between were remarkably close, about .1 in | pressure seemed to fluctuate slightly, but by 2.15 p. m. had risen to 28.96; by 
eleven miles, while northward towards Corpus Christi, Tex., | 4 p. m. the barometer had again fallen to 28.93, but shortly afterwards began 


about one hundred and thirty-two miles distant, the average | ‘° rise rapidly. f 
u 


of the barometer, with direction 


was about one-tenth of an inch in sixteen miles. Very heavy | he, ellowing table shows the readin iden: the dare: 


- velocity of the wind, at Brownsvill 
rain had fallen at Brownsville, 4.96 inches in the preceding *" 


eight hours, and still continued; the gale had also increased | oe | Sind be Na 

in fury, reaching a maximum of seventy-eight miles from the | Sin Ba Bime, | 52 . 
north at 1 p. m., and a current velocity of forty miles per hour | _ | (75th meri- ess Velocity. ||, | 7hmert-| Fy Velocity, 
was reported from the northwest. A high wind from the north- Direction. mites per EEE Direction. miles per 
east still continued at Corpus Christi and a maximum velocity);= 3 oe 
of forty-five miles was reported during the eight hours previous. | Ieches aia 

At Key West, Fla.,a maximum velocity of thirty miles had 10.00 p.m.. 29.92 nw 15 | 21 | 3.15 p.m...| 28.96 nw, 36 
occurred during the previous eight hours, but the current 3; 28 36 
velocity reported showed a subsidence below that considered | 2: 1.15 p.m... 25.97 50 || 21 | 4.30 p.m... 28.94 nw, 12 
as dangerous to navigation. Local rains generally light, ex-|2: 13s p.m. 28.93 aw. 5.30 
cept in the vicinity of Brownsville, where they were very ex- |?! 2° 20.95 “ 8 
had fallen both on the Gulf coasts and the eastern 2895 | nw: 37 || 22 | 2.000. mal. 
coast of Florida. The centre of the hurricane, about 4 p. m., 745% | 


was approximately a few miles to the southeast of Brownsville, 
moving slightly south of west. 
rains changed to light and the barometer began to rise, but the 
gale still continued, with but slight abatement. 

By the morning of the 22d the hurricane was approximately 


south, and a little to the east, of Rio Grande City, moving | 


southwest into Mexico. Eight hours later it seemed to have 
advanced farther to the southward and westward beyond the 
limits of observation. During the 21st and on the morning of 
the 22d the gale materially damaged property, especially from 
Brownsville eastward on the Rio Grande to the coast, demol- 
ishing trees, fences, houses, etc., and at Point Isabel, Tex., 
tearing smaller craft from their moorings and carrying them 
into the Gulf. The greatest damage, however, was probably 
due to the heavy-rains and the floods in the river and adjacent 
lowlands, which destroyed cattle and other live stock and ma- 
terially injured cotton, sugar cane, and exposed products. 
While the damage that occurred was very extensive it would 
seem that first reports were materially exaggerated and, owing 
to the timely warnings given in advance and the precautions 
taken in consequence, the actual losses to property were very 
materially lessened. By the afternoon of the 22d the winds 
had subsided and the rains had generally ceased, though they 
still continued lightly at San Antonio and Rio Grande City, 
where they also ceased during the next eight hours. At Gal- 


veston, Tex., high winds prevailed during the 19th and 20th; | 


@ maximum velocity of forty miles per hour from the northeast 
was recorded during the forenoon of the latter date. 

The Signal Service observer at Corpus Christi, Tex., reports 
as follows: 


Brisk to high northerly winds prevailed on the 19th until 5 p. m., when the | 


wind veered to northeast; it backed to north at 8.15 p. m., and attained its 
maximum velocity, thirty-three miles per hour from the north, at 9.17 p. m. 


Soon afterwards the heavy | 


At Point Isabel, Tex. (situated about twenty-three miles northeast of Browns- 
ville), the wind on the morning of the 21st blew from the northwest and north, 
shifting to the northeast and east and finally to the south, while at Brownsville, 
same time, the wind came from the northeast, backing to the northwest and 
west and finally to south. The maximum velocity attained at Brownsville was 
seventy-eight miles per hour at 1 p. m. (75th meridian time) of the 21st; after- 
wards the wind decreased in force until at 4.10 p. m., when a lull occurred, 
and to all appearances the storm seemed to be over; between 4.10 to 5 p. m. 
the wind became variable, swinging in all directions, and by 6.45 p. m. it had 
backed to the southwest and began blowing at a high rate, increasing in force 
to sixty miles per hour. The lull at Point Isabel began at 11 a. m., and 
lasted until about sunset. 

At Brownsville, the wind of sixty miles, south and southeast, at 2 a. m. of 
the 22d caused more damage to the city and vicinity than did the higher 
velocity of seventy-eight miles, north, at 1 p.m. on the 21st. This the observer 
considers due to the fact that the inhabitants protect their homes and property 
against the ‘‘northers’’ and high northerly winds more so than against the 
south winds. Many fences, trees, and small houses, principally of Mexican 
construction, consisting of but the lighter building materials, were blown down, 
and the streets presented a picture of devastation. 

The greatest damage reported occurred from the effects of the heavy rains 

and the flooding of the Rio Grande River. The river banks were overflowed 
| and the flats and bottoms filled with water, although the streets were not 
| flooded. The roads leading into Brownsville became impassable and up to 
this writing (October 6) their condition remains nbdiaoaed At Point Isabel 


the: Romp,” the schooner ‘‘ Mignonette,’’ and the yacht Maud B”’ 
we: st sight of and have not been heard from since. The ‘‘ Mignonette’’ 
wa: itovernment light-house boat, and had a crew of fourteen persons. 


A: «ad and about Brownsville no great damage was sustained either to prop- 
er'y real or personal, and this fact is largely due to the warnings issued by the 
Signal Service, as the inhabitants were busily engaged in nailing up their 
windows and fences, bracing their houses, and taking other precautions against 
damage, when the storm was reported as coming toward southwest Texas. 
The newspaper correspondents erroneously reported one million dollars dam- 
age. The reports were written on the day of the storm, when, to all appear- 


| 


ances, that estimate seemed justifiable; but after the storm had passed and the 
actual damages estimated, it is found that $10,000 will fully cover all losses to 


property. 


he United States military telegraph line was blown down in several 
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places and could have been easily repaired, but for the flooded condition of the 


country along the river by which the line runs. . 
The following table shows the rainfall, in inches, at Brownsville during the 
storm: 


Time, 75th meridian 


Date. Total. 
Sept, x 0.00 0.02 0.02 
2 1.60 4.% 1.94 8.50 
10, 


Reports received from Santa Maria, Tex., twenty miles northwest of Browns- 
ville, indicate that the winds and rains experienced there were about the same 
as at Brownsville. 

Mr. Egan, of Point Isabel, furnishes, through the observer 
at Brownsville, the following record of observations taken dur- 


ing the storm: 
Observations at Point Isabel. 


Time 
Date (75th meri- Barometer Remarks. 
tian.) 
Tach 
Sept. 2 7.10 p. m. 29.73 nw Water high; drizzling rain. 
7408. 29.12 nw Hurricane since 4 a. m, 
28 .76 n Do 
at «610.45 28.74 ne Wind weakening. 
21 team 28.74 ne Wind very light, 
2 1458. ™ 28.77 ne. by Do. 
.82 Wind fresh ; water falling fast 
61.457. 28 98 Wind fresh. 
62.90 28 gs Do 
4390p. ™ 29.12 Do. 
6407p 29.27 Do. 
29.50 ae. Wind fresh ; stronger 
2 7.04. m 29.76 *. Wind moderate; very heavy rain 
2 m 29.83 Wind moderate. 
2 ay .88 Do. 


Nore. —Glase stands in ordinarily good weather with easterly winds at 30.00 inches; eleva- 
tion ebeve een, eleven fret 


The Chieago “Times” of the 24th contained the following: 


Marawonas, Mexico, September 23.—The great storm of Wednesday (21st) 
night and yesterday morning did extensive damage in Matamoras and for twenty 
miles south of here and forty miles west along the Rio Grande. Telegraph wires 
were prostrated, preventing early accounts of the storm. The wind reached the 
velocity of a hurricane, blowing eighty-five miles an hour, as registered at the 
headquarters of the Mexican troops located here. The hurricane drove the 
sea into the mouth of the Rio Grande, causing it to overflow its bank on the 
Mexican side for a distance of nearly a hundred miles from its mouth. 

The principal streets in Matamoras were submerged to a depth of three feet. 
Many old houses in the city collapsed and were carried away ' the wind and 
flood. Notwithstanding the great destruction to property, no lives are yet 
known to have been lost, but many people were wounded by flying débris and 
falling houses. Narrow escapes from death are recounted by hundreds. The 
hurricane was so powerful that not a single metal roof remains in the city. 
They were all curled up like so much paper and hurled tothe ground. All 
fences in the city and for miles surrounding have disappeared. In many in- 
stances not a single board is left on the ground—nothing but the naked posts. 
It is thought that every frame house in the city was moved more or less from 
ite foundation or otherwise damaged. 

During, and immediately following, the poagrens ob the storm rescuing parties 
were organized and sent out to releve people in the lagoon districts of the 
city, where the flood was dangerously deep. The rain poured down in blind- 
ing sheets for several hours, adding terror to the hurricane and the raging 
river. The government troops were all called out to assist the police in the 
work of resewe. The public school and government buildings are now crowded 


with refugees, whose homes have disappeared. Not less than a hundred small | 
houses (jacals) were destroyed, while all of the larger buildings and residences | 


are damaged. The Matamoras and Rio Grande Railroad sustained serious 
lows. Its track is swept away for many miles along the river, and its depots 
demolished. The federal and state authorities are feeding the homeless victims 
of the storm. Matamoras suffered much greater damage than Brownsville. 


The following telegraphic warnings concerning this storm 
were issued from the office of the Chief Signal Officer : 
Wasuineron Crry, September 16, 1887—12.40 p. m. 


Secretary Maritime Exchange, New York City; observers at New Orleans, 
Mobile, Cedar Keys, Key West, Galveston, Pensacola, Corpus Christi : 


The following has been received from Havana, Cuba, this morning: ‘‘ Storm- 


centre southwest of station ; cyclonic disturbance ; additional information will 
be given later.” CRAIG 
Wasuiveton Crry, September 16, 1887—6 p. m. 
Secretary Maritime Exchange, New York City; observers at New Orleans, 
| Mobile, Cedar Keys, Key West, Galveston, Pensacola, Corpus Christi: 
Afternoon special from Havana, Cuba, reports the cyclonic disturbance as 
‘central southwest of that station, and probably moving westward with slightly 
increasing energy. CRA 1G. 
Wasnineton Crry, September 18, 1887—5.40 p. m. 
| Secretary Maritime Exchange, New York City, and to Collector of Customs, 
| Appalachicola, Fla.: 
| The cyclone reported Saturday (17th) as moving into the Gulf is apparently 
‘approaching the central and western Gulf coasts. ommummans | les are 
| indicated, except on southern Texas coast, with rain. AIG. 
Wasuineton Crry, September 20, 1887—10 a. m. 
| Secretary Maritime Exchange, New York City: 
| The cyclone is central off the western Gulf coast. Easterly gales have oc- 
| curred from Galveston to Pensacola. CRAIG. 
Wasuixeton Crry, September 21, 1887—10.20 a. m. 
Secretary Maritime Exchange, New York City: observers, Key West, Cedar 
| Keys, Pensacola, Mobile, New Orleans, Galveston, and Corpus Christi. 
Cyclone has moved northwestward to Texas coast. CRAIG. 
| The Acting Chief Signal Officer desires to express his in- 
|‘ debtedness tothe Rev. Benito Vifies, S. J., of the Belen College 
Meteorological Observatory, Havana, Cuba, for the timely in- 
formation furnished this office of the passage of the above- 
described storm over the region of the West Indies. 
VIII.—Another low area appeared in the western valley of 
the Saskatchewan, near the mountains on the borders of British 
Columbia, on the night of the 22d. A high area was then ad- 
vancing eastward from the northern slope. Moving east, with 
but little energy, it crossed the lakes north of Manitoba on the 
night of the 23d and on the 24th passed beyond the limits of 
observation, apparently continuing its progress in the same 
direction. Its passage so far north was probably due to the 
high pressure then moving in a similar direction farther south. 
1X.—The path of this slight depression was entirely beyond 
the limits of the United States and can only be approximately 
located during the earlier translation. The low area was first 
observed in the western Saskatchewan valley, north of Montana, 
on the afternoon of the 24th. Underthe influence of the higher 
pressure to the southeast it moved eastward south of the Sas- 
_katchewan, apparently with but feeble energy, and reached 
the lakes north of Manitoba on the night of the 25th, passing 
|thence beyond the limits of observation. Light local rains at- 
‘tended its passage in the valley and extended southward into 
Dakota and Minnesota during its progress eastward. 
_ X.—Midnight reports of the 24th indicated the presence of 
@ marked depression off the southern coast of Nova Scotia, 
which was probably the same disturbance that had been ob- 
served off the coasts of the Carolinas on the afternoon of the 
23d and had subsequently been forced northeastward over the 
Gulf Stream by the high pressure advancing from the west. 
The gradients were marked over the Maritime Privinces and 
New England. Heavy local rains had fallen over Nova Scotia 
and Cape Breton, and still continued. Light local rains were 
reported northward to the Saint Lawrence and in northern 
New England, and gales had occurred on the southern coasts of 
‘the latter. A wind of thirty miles from the northwest was re- 
ported at Hatteras, and a maximum velocity of thirty-five miles 
during the previous eight hours. It moved rapidly northward 
over southwestern Nova Scotia and eastern New Brunswick, 
with moderate energy, into the Gulf of Saint Lawrence, where 
it was central off Chaleur Bay on the afternoon of the 25th. 
Local rains had fallen from Quebec eastward to the Gulf, in 
the Maritime Provinces, and northern New England, and still 
‘prevailed near the centre of disturbance. Snow also had fallen 
at Mount Washington, N. H., and in western Maine, and still 
continued at the former. High winds had occurred at a few 
coast stations. During the next eight hours the centre of 
its path apparently trended to the northwest. Subsequently 
changing direction to the northeast it moved off, north of the 
Gulf, towards southern Labrador, and was followed by brisk 
and high winds near the Magdalen Islands. 
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XI.—On the afternoon of the 25th a belt of pressure below | ‘centre of disturbance continued to move northeastward, 
the normal extended from Mexico to the British Possessions ; crossed the Mississippi and passed into western Alabama on 
bounded on the west by a line passing diagonally from Yuma the afternoon of the 27th, thence trending first to the north- 
through Arizona and Colorado to Cheyenne, and thence pass- ward and afterwards to the northwest it passed through west- 
ing northwesterly through the eastern portions of Wyoming ern Tennessee, and recrossing the river south of Cairo, IIL., 
and Montana it stretched eastward over portions of the ex- passed into Missouri on the morning of the 28th. Curving 
treme northwest, the Missouri Valley, the northwestern bor- crescent-like through the state, the maximum convexity reach- 
der of the west Gulf states, and the Rio Grande Valley. The ing to about the centre, it again crossed the river near Keo- 
minimum pressure was over the middle and southern slopes. kuk, Iowa, on the night of the 29th, and at the morning 
High areas existed over the Lake region, and in Oregon and report of the 30th was central in northwestern Illinois, to the 
Washington Territory. Light local rains had fallen in the southwest of Chicago. Trending thence more to the north- 
region of minimum pressure and adjacent borders. The rapid ward it crossed the lake diagonally to the coast of Michigan, 
advance of the high area from the Northwest and the high north of Grand Haven, and at the last report on the night of 
pressure eastward prevented for a time the development of the 30th was central near Grand Traverse Bay, Mich., appar- 
sufficient energy to cause translation, contracted the area, ently moving in a direction a few degrees east of north. No 
causing it to assume the general outline of an inverted V, marked changes in energy occurred during its translation, but 
and forced the nucleus of minimum pressure southeastward it was attended by abundant rains, the rain belt gradually ex- 
towards the Gulf, south of San Antonio, Tex., and west of tending to the east and northeast as the disturbance moved 
Corpus Christi, Tex. -» Where it was located on ‘the afternoon northward, so as to embrace the entire country to the coast 
of the 26th. Frequent light local rains had fallen meanwhile south of the Saint Lawrence. By the night of the 31st the 
throughout the Mississippi Valley, and still continued. Asthe rains had ceased both in the west and south, and were con- 
high pressure on the east progressed towards the coast the fined mainly to localities in the Lake region, northern portions of 
depression began to move towards the northeast. The tem- the middle Atlantic states, and New England. Winds at the 
perature at this time east of the Rocky Mountains, except in close of the month had begun to freshen on the Lakes, and in a 
portions of Montana, Dakota, and Minnesota where the ab- few instances had reached velocities considered dangerous to 
normal variations were slight, was below the mean, in some navigation, but had not probably yet reached their maxima. 
instances 18°. Copious local rains consequently continued in Another low area was at the midnight report on the 30th 
the region of the Mississippi from the Gulf northward to the apparently central in the western Saskatchewan Valley, north 
British Possessions, and gradually extended eastward. The of Montana. 


NORTH ATLANTIC STORMS DURING SEPTEMBER, 18387. 


[ Pressure in inches and millimetres; wind-force by Beaufort scale. } 


The paths of the depressions that have appeared over the | During the third decade the weather continued fine east of the 
north Atlantic Ocean during the month are determined, approxi- fortieth meridian, while over the western portion of the ocean 
mately, from international simultaneous observations furnished disturbances of small strength were occasioned by depressions 
by captains of ocean steamships and sailing vessels ; abstracts | numbers 8 and 9. 
of ships’ logs and other data collected by the Signal Service Compared with the storms traced for corresponding months 
agencies at the ports of New York, Boston, and Philadelphia; of previous years, the depressions which appeared during Sep- 
reports received through the co- operation ‘of the “ New York | tember, 1887, were deficient in number and energy; the paths 
Herald Weather Service ;” and from other miscellaneous data | were confined to more southern latitudes, and while in the re- 
received at this office up ‘to October 21, 1887. \gion west of the fiftieth meridian the aggregate number of 

Nine depressions are traced, of which five were of tropical | cyclonic depressions of tropical origin somewhat exceeded the 
or sub-tropical origin; three advanced eastward from the average for the month, there was a corresponding decrease in 
American continent north of the forty-fifth parallel, and one the number which passed eastward over Newfoundland, and 
first appeared over the British Isles. ‘an almost entire absence of storms of pronounced strength in 


Of the five depressions traced south of the thirtieth parallel, 


two are given a probable northerly track to the Banks of New- | 


high latitudes east of the fortieth meridian. 
The following are brief descriptions of the depressions traced : 
1.—This storm was central on the Ist between Cuba and 


foundland, from whence one advanced east-northeast to the. 
British Isles; one moved westward over the Caribbean Sea southern Florida, whence it circled slowly northeastward to the 
and entered the Gulf of Mexico; one is first charted north of thirtieth meridian by the 5th, after which it advanced rapidly 
the western extremity of Cuba, whence it moved northeast to northeastward and ‘disappeared over the northern portion of 
the European coast, and one advanced from the vicinity of the the British Isles after the 8th. This depression displayed 
Bahama Islands to N ova Scotia and thence recurved eastward. | small energy during its passage off the Florida coast; with its 
Of the three depressions which advanced over the ocean north advance over the ocean, however, it occasioned heavy rains 
of the forty-fifth parallel, one united with a cyclonic area which | and fresh to strong gales. 
had moved northward from the tropics; one disappeared north-. The following special reports refer to this depression : Capt. 
east of Newfoundland, and one pursued an irregular course |D. W. Storer, of the brig “Abbie Clifford,” reports: ‘“‘August 
from the coast of Labrador and apparently dissipated over 31st, 2.30 p. m., in N. 25° 10’, W. 80° 00’, a heavy squall from 
mid-ocean south of the fiftieth parallel. The depression which | ¢., with heavy rain and very black weather; the wind died out 
appeared over the British Isles on the lst advanced northeast: as the rain ceased. At night the wind increased, and at mid 
beyond the region of marine observations by the 2d. night was blowing from ene., force 8. From the 1st to the 5th 
During the first decade of the month the weather con-| of September, between the above position and N. 28° 30’, W. 
ditions were generally unsettled over the entire ocean, attend- | 80° 00’, experienced unsettled weather, with frequent se. to ne. 
ing the passage of depressions numbers 1, 2, and 3. During’ gales of force 7 to 8, and rain in squalls, Capt. C. W. Méller, 
the second decade fair weather prevailed over the eastern por-| of the s. s. “Geiser,” reports a gale on the 7th and 8th, between 
tion of the ocean, while in mid-ocean and over, and to the N. 54° 44’, W. 26° 32’, at noon of the 7th, and N. 56° 39’, W. 
southward of, the Banks of Newfoundland stormy weather ac- | 19° 24/, at noon of the 8th; wind shifted from w. by s. to ssw., 
companied the passage of depressions numbers 4, 6, and 7. and veered to nw. by n.; lowest barometer, 29.25 (743.0), at 
In the Gulf of Mexico the weather conditions were governed | midnight of the 7th, in N. 55° 46’, W. 22° 50’, when wind was 
from the 18th to the 21st, inclusive, by depression number 5. ssw., force 9. 
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2.—This depression was central on the Ist in about N. 29°, 
W. 55°, whence it had apparently advanced from the tropics; 
by the 2d the storm-centre bad moved northeast to the thirty- 
third parallel, in about W. 58°, from which position it circled 
northward to the Banks of Newfoundland by the 3d; by the 
4th the depression had a rapidly northeast to N. 52°, W. 
30°, and by the Sth to N. 56°, W. 23°; during the next twenty- 
four hours the depression pursued an east-southeast course to 
the Lrish coast, and by the 7th had advanced eastward beyond 
the region of observation. This depression was attended by 
disturbances of marked violence throughout its course, as is 
indicated by the following special reports : 

Captain Shaw, of the ship “ Inflexible,” reports: “1st, in N. 
33° 34/, W. 56° 00’, at noon, wind freshening and barometer 
falling; wind backed to ese. and then to e., blowing stiff breeze ; 
heavy se. seas; 10 p. m., barometer falling rapidly; sea ese., 
with long roll; the sun rose and set like a ball of fire. 2d, 1 
a. m., barometer falling, wind increased to a gale, and backing 
to ne.; 4 a. m., wind backing, barometer falling; rain and ter- 
rifie squalls; the sea one mass of foam; 10 a. m., moderating, 
wind nw.; barometer rising; position at noon, N. 32° 21’, W. 
60° 10.” Capt. O. Olsen, of the bark “Hermon,” reports: “2d, 
in N. 43° 10’, W. 51° 29’, at noon, 8, and sse. wind and rapidly 
falling barometer. 3d, in N. 42° 2/, W. 53° 48’, at noon, wind 
drawing to ne., with heavy rain; 4 a. m., wind n., force 10; 
very heavy ssw. sea; barometer commenced to rise and wind 
moderated and drew to wnw.”’ 

Capt. C. W. Maller, of the s. s. ** Geiser,” reports: “ 1st, 7 
a. m., in N. 43° 26’, W. 50° 22’, entered a fog bank, which con- 
tinued without any clearings until the 3d, when it was dispersed 
by a cyclone which passed to the southward of the ‘ Geiser.’ 
Sd, 8 a. m. (in N. 45° 50’, W. 49° 45’), barometer 29.53 (750.0); 
wind s. by e., 5; dense fog. 10a. m., barometer 29.39 (746.5) 
wind sse, 6; heavy rain. Noon (in N. 46° 20’, W. 48° 58’), 
barometer 29.29 (744.0); wind se., 6; heavy rain. 1 p. m., 
wind ese, 7; heavy rain. 1.30 p. m, wind e. by n., 7; heavy 
rain. 2p. m., wind ne, by e., 7; heavy rain. 3 p. m., wind 
ne., 9; heavy rain. 4 p. m. (in N. 46° 46’, W. 48° 14’), ba- 
rometer 28.86 (733.0); wind ne. by n., 9; heavy rain. 4.30 p. 
m., barometer 28.86 (733.5); wind nne., 10; rain moderating. 
5 p. m., barometer 28.92 (734.5); wind nne., 10. 6 p. m., ba- 
rometer 28.96 (735.5); wind n. by e., hurricane. 7 p. m., ba- 
rometer 29.06 (730.0); wind n. by w. , 10. After this the clouds 
broke and barometer rose rapidly and the wind settled into an 
ordinary gale from nw. by n. that continued two days, with a 
heavy sea.” 

Capt. J. J. Brarens, of the s. s. ** DeRuyter,’”’ reports a 
hurricane on the 3d; wind backed from se. to e., ne., and nw.; 
lowest barometer, 29.10 (739.1), at 7.40 a. m., in N. 41° 16/, 
W. 54° 54’. Capt. E. Smit, of the s. s. “ Pieter de Coninck,” 
reports a storm on the 3d; wind veered from sse. to sw.; 
est barometer, 28.48 (723.4), at 3 p. m.,in N. 44° 48’, W. 
48° 08’. Capt. G. W. Koch, of the s. s. ‘‘ Taormina,” reports 
a hurricane on the 3d; wind veered from se. to nw.; lowest 
barometer, 28.44 (722-4), at 5.15 p. m., in N,. 43° 48’, W. 
48° 17’. The s. 


noon, in N. 50° 37’, 35° 11’. On the Sth and 6th the de- 
pression was dhe De by heavy gales east of the thirty- 
fifth meridian. 


Wind during gale om. w., nW., n., blowing hardest at at 
nw., and backing to westward as gale moderated. 

4.—This depression passed eastward over northern New- 
foundland and was central at noon (Greenwich time) of the 
11th in about N. 53°, W. 52°, with central pressure about 29.70 
(754.4); by the 12th the storm-centre had moved east-northeast 
to about N. 56°, W. 42°, with an apparent decrease in pressure ; 
by the 13th the depression had moved eastward to the thirtieth 
‘meridian. During the 14th and 15th the storm circled south- 
ward and then northward, and by the 16th had moved south- 
east to the forty-eighth parallel, after which it disappeared in 
the direction of the Spanish coast. The causes which influ- 
enced the abnormal direction of movement of this depression 
during the last three days of its course cannot be determined, 
owing to an absence of reports from the region tothe eastward 
and northeastward of its position on those dates. 

5.—This depression is given a probable track from east of 
the Windward Islands to Yucatan, the period embraced by its 
passage over the Caribbean Sea including the 11th and the 
17th. During the latter date the storm moved northwest over 
Yucatan into the Gulf of Mexico, and advanced to the mouth 
of the Rio Grande River by the 2lst. Owing to the limited 
number of reports received from the region traversed by this 
depression, its charted track over the Caribbean Sea is only 
approximately correct, and accurate data relative to its inten- 
sity cannot be given. With its advance over the Gulf of 
Mexico, however, it was accompanied by gales of hurricane 
force. 

6.—This depression advanced southeastward over Newfound- 
land during the 16th and united with depression number 7 
over the southern portion of the Banks of Newfoundland on the 
17th. The storm did not possess marked individual energy 


;}and was drawn southward by the more powerful depression 


which advanced from the southward. 

7.—This depression was of tropical origin, and moved north- 
ward in the vicinity of the fifty-fifth meridian during the 15th 
and 16th, attended by storms of hurricane force. During the 
17th the centre of depression passed east of north over the 
Banks of Newfoundland, and during the 18th moved north of 
the fiftieth parallel and beyond the region of observation. 
The following special reports indicate the character of the dis- 
turbances occasioned by this cyclone during its passage over 
the Grand Banks: 

Capt. N. Maass, of the s. s. “ Marsala,” reports a strong gale 
on the 16th and 17th; wind veered from se. to nw.; lowest 
barometer, 29.02 (737.1), at 9 p. m. of the 17th, in N. 45° 26/ 
W. 50° 54’. The gale was accompanied by heavy rain, an 
fog prevailed until the passage of the storm-centre. Mr. J. 
Higgins, observer at Saint John’s, N. F.,reports: “ strong ne. 


low- | 


s. “City of Rome” encountered a whole w. | 
to nw. gale on the al lowest barometer, 29.08 (738.6), at 
50°, W. 53°, after which it moved northeast beyond the region 
observation. 
| south of Nova Scotia, and on the 23d fresh to strong gales 


gale, with heavy rain, commenced on afternoon of the 17th; at 
11 p. m. barometer fell to 29.31 (744.5); gale increased and 
continued till the morning of the 18th, when it veered to nw. 
and moderated.” This gale caused considerable damage to 
shipping along the Newfoundland coast, and the Banks fishing 
fleet suffered severely. 

8,—This depression passed eastward over the northern por- 
tion of Newfoundland, and was central on the 23d in about N. 


During the 22d fresh gales were reported 


_—This depression apparently advanced from the ocean | were encountered over the Banks of Newfoundland. 


over the British Isles, where it was central on the Ist, with 


9,—This depression first appeared northeast of the Bahamas 


hard gales, and pressure ranging below 29.00 (736.6) of the | on the 24th, with central pressure about 29.70 (754.4), whence 


southwest coast of Ireland; by the 2d the centre of depression | 
had moved to the north of Scotland, without an appreciable | 
decrease in energy. 

The following special report refers to this storm: Mr. W.) 
Grierson, observer on the s. s. “ City of Rome,” Capt. Hugh | 
commanding, reports: Ist, 7.30 m., barometer 28.82 | 
(732.0), whole gale; 11.30 p. m., in N. 51° 15’, W. 11° 30’, 


thes 29.15 (740.4), gale at its height, with high, danger. 


ous sea and very heavy squalls; 2d, a. m., gale moderating. 


it advanced rapidly to Nova Scotia by the 25th, where pressure 
ranging below 29.70 (754.4) was shown; by the 26th the centre 
|of depression had circled southeast over the ocean, and during 
‘the next three days it moved slowly northeast, with a moderate 
‘display of energy. 
OCEAN ICE. 

On chart i are also shown the positions in which icebergs 
and field ice were reported during September, 1887. These 
positions are determined from reports furnished by ship- 
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masters, and data collected by the Gignal Service| 
agencies. 

The easternmost and southernmost ice reported was a large 
berg, passed on the Ist, in N. 45° 37’, W. 40° 50’, by the s. s. 
Jesmond.” On the 8tha quantity of drift-ice was ‘encountered 
over the northeast part of the Banks of Newfoundland, and on 
the 18th and 28th icebergs were observed in the Strait of Belle 
Isle. As compared with August, 1887, there has been a very 
great diminution in the quantity of ice reported, as, excepting 
on one date, no icebergs or field ice were observed over any 
portion of the Grand Banks for September, while during the 
preceding month they were frequently encountered along the 
eastern and southern edges of the Newfoundland Banks. In 
the vicinity of Belle Isle the aggregate quantity of ice re- 
ported for September exceeded that of the preceding month. 

As compared with September, 1886, there was a slight de- 
crease, and while the reports for that month show that ice was 
more frequently encountered near and to the eastward of Belle 
Isle, the eastern and southern positions of isolated bergs or 
field ice were about eight dégrees farther west and one degree 
farther north than in the corresponding month of 1887. 

The following table shows the southern and eastern limits of 
the region within which ice was reported for September during 
the last five years: 


Southern limit. Eastern limit. 


Lat. Lon.W 


Month. | Lat. N.'Lon.W. Month. 
ov or | or 
September, 1883........... 48 25 47 10 | September, 49 44 33 
September, 1884...........--.-....-| 46 06 53 21 || September, 1884............-0... 47 39 49 14 
September, 1885........... 45 40 | 48 22 | September, 48 40 46 27 
September, 1886.......... 46 40) 53 00 | September, 48 00 48 40 
September, 1887.............-..... | 45 37 4050, September, 1887............. 45 37 40 50 


Icebergs and field ice were ‘reported during the month as 
follows: Ist, s. s. “Jesmond,” in N. 45° 37’, W. 40° 50’, one 
large berg; 8th, s. s. ‘* Polaria,’” in N. 46° 03/, W. 49° 44’, 
drift ice; 18th, s. s. “‘ Lake Nepigon,” in Strait of Belle Isle, 
three large bergs; 28th, s. s. “ Iceland,” from Charles Island, 
Labrador, to and in the Strait of Belle Isle, fifty or sixty bergs 
of all sizes. 


FOG. 
The following are the limits of fog-areas on the north Atlan- 
tic Ocean during September, 1887, as reported by shipmas- 
ters: 


Entered. Cleared, 
Date Vessel - 
| Lat. N.| Lon.W Time. Lat.N. Lon.W.| Time. 
| $8 | G0 SB | 41 46 61 42 
I Fos at St.John’s, N.F. | | 
I 5S. Britannic 43 CO OB | 42 22 61 47 | 8 hours. 
1-2 8, Switzerland............... | 4530) 43 40| S8p.m......) 43 20) 51 19 | Midnight. 
1-2 | 8. 8. 56 40 
1-2 | 8.8. Io 
1~2 | 8. 8. 35 
1-2 8. 62 45 
1-3 . 8. S54 27 | 2. . m. 
1-3 | 8. 8. i 48 17 ¥p 
1-5 | Sp. B. D. Metcalf.............. 4410) 49 45 
2 | 8. 8. Ludgate Hill ............ | 47 44 47 SS | 47 08 5048 
2 | 8. 8. Australia... 4226 | $0 | 42 28 | 56 20 
2-3 | 8. 8. | 4648) 43 24. 4443 SI 12 
6 | 8, Baltimore | S210 | 48 15 41 00 
6 Fog at St. John’s. N.F. | 
51 05 
6-7 | 8. S. oe | §© 43) Ila. m, 
7 | 8. 8. Australia......... 50 30 
7-8 | 8.8. Polaria......... 48 15 
7-8 | 8. 8. Circassia.......... 48 55 
9 | 8. 8. W. A. Scholten 57 37 
£3 8. 8, Lord Gough 48 20 
9 | 8. 8. Polaria......... } 27 40 
9 | 8. 8. Cephalonia | 26 42 46 
9g | 8. 8. Scandinavian............ 49 54 | 42 42 49 26 44 36 
© By 47 47 | 4229 | 4.30a.m 47 26 44 13 930a.m. 
g-11 | 8.8. Britannic ...........-... 44 00/| 52 04 46 48 | 43 32 
ro | 8, 48 41 44 28 47 16 50 26 
43 43 42 49 08 37 37 
1o | 8. 8. Eider.. | 4433 53 48 
1ro-11 | 8. 8. Lord Gough ... 43 50 50 50 
10-11 | Scandinavian............. 47 5003 40 01 | 54 32 
2 


Limite of fog 


Entered. Cleared, 
Date. Vessel. — 
| “Lat. Lon.W. Time. Lat. N. Lon.W. Time 
or 
55 23 | 6.30 a. m., 
at intervals 
14 | 8. 8. Scandinavian............ 69 52 
74 30 
14-15 | Sp. B. D. Metecalf.............. 71 15 
15 8. 8. Ce; halonia ... 65 42 
15 | 8. 8. Trave..... 67 27 
15 | 8.8. Aurania. 53 11 
15-16 8. Buffalo ... 55 05 
15-16 | 8. 8. LaChampagne... 59 07 | 
16 (8. 54 3° 
16 | Fe at St. John’ 'N. F, | 
16-17 | 8. 8. Dorian. | 5125 10.30p.m. 4315 50 38 | 2.308. 
16-17. 8. 8. Saint Ronans............ G6 GB 44 22 | 17 | 
16-17 | 8. 8. State of Indiana........ 47 20 «6944 40 os 43 49 51 20 
16-17 8. 8, Westernland............. 47 26 44 36 4530 5010 
16-17 | B.S, Rugia 46.08 | 46 44 30 51 27 | 7 a.m. 
17 | 8. 8. Dorian 43 34 49 20 43.55, 48 04 | 4 p.m, 
| 4205 48 22 9.40a,m 42 09 50 30 | 9 p.m. 
22-25 8.8. Hekla........ 51 45, 38 45 00, 52 00 
23 «8. 8. Vaderland..... 46 54 48 06 46 40) 48 48 
23 | Fog at St. John’s, 
23-24 8.8. Polynesia...........-...... 47 15 GB BO | 40 14 48 26 
23-25 8.8. Rotterdam 43 2 BE 44 54 25 
24 | 8. S. 46 45 44 5139) At inter- 
24 Fog at St. John’s, _N.F. | [vals 
24 | 8. 8. Trave... SF 52 27 . 4555 49 03 
25 | 8.8. Polynesia.. wececcseceeooccces | 44 50 53 20 44 09 55 360 | 
GB 23 47 BB | 47 57 4114 
25 Fog at St. John’s, 
25-27 | 8. 5B. 53 20 | 
25-26 8. 49 14 
25-26 | 8. 8. Cephalonia 55 56 | 
26 at St. John's 
26 8.8. Hekla 55 00 | 
26 «48.38. LaChampagne one 53 54 | 
| sees 53 49 31 | 
28 | 8. 8. Devonia ........0.- 44 47 | 
29 | 8. 8. LaBretagne............... 47 00 


On chart i the limits of fog-belts to the westward of the 
fortieth meridian are shown by dotted shading. 

As compared with the chart for August, 1887, the southern 
limit of fog reported in the vicinity of Newfoundland dur- 
ing September is shown to be about one-fourth degree farther 
south, while the eastern limit is appreciably extended to the 
northeastward. In the vicinity of Sable Island Bank fog was 
reported about one degree farther south than in August, while 
in the immediate vicinity of the coast of the United States 
several fog-belts of limited area appear, two of which occupy 
more southern positions than were given to fog-banks by re- 
ports rendered for August. 

The development of fog in the vicinity of Newfoundland 
was confined to three periods, viz., from the Ist to the 11th, 
from the 15th to the 17th, and from the 22d to the 29th. Dur- 
ing the 1st and 2d falling barometer and south to east winds 
prevailed in this region. On the 3d the advance of a cyclonic 
area over the Banks, and the consequent shift of wind to the 
northwest quadrant following its passage, occasioned a tem- 
porary disappearance of fog. During the 4th and 5th, how- 
ever, the wind again shifted to the eastern quadrants whence 
it continued, attended by dense fog, until the passage of a de- 
pression which moved northeast off the southern edge of the 
Newfoundland Banks during the 6th. On the 6th and 7th 
there was a short intermission of fog accompanying the winds 
in the western quadrants of depression number 1. From the 
8th to the 11th, inclusive, no well-defined storm-area advanced 
eastward over the Banks, and the south to east winds which 
prevailed, accompanied by fog, are attributed to the relatively 
low barometric pressure which prevailed to the northward of 
that region, which became more marked with the advance, 
llth, of depression number 4 over northern Newfound- 
and. 

From the 12th to the 14th, inclusive, the weather continued 
settled over the Grand Banks and no fog was reported. On 
the 15th a cyclonic area was central over the Gulf of Saint 
Lawrence, and on this and the two following dates, during 
which depression number 7 advanced from the southward and 
crossed the Banks, dense fog prevailed. From the 18th to the 
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21st, inclasive, the meteorological conditions continued nor- | cold northerly winds, occasioned rain and fog in that locality, 
mal, following the passage of depression number 7, and no fog | and on the 15th the presence of cyclonic areas, one over the 
was reported. During the 22d and 23d fog was occasioned by | Gulf of Saint Lawrence and the other over the ocean to the 
the passage of a cyclonic area over the Gulf of Saint Lawrence | southward, contributed to cause abnormal meteorological con- 
and northern Newfoundland, and from the 24th to the 29th, | ditions. Fog was reported off the coast of the United States 
inclusive, fog attended the approach and passage of depression between the thirty-eighth and forty-third parallels on the 14th 
number 9. ‘and 15th, and was apparently occasioned by the intermingling 


In the vicinity of Sable Island Bank fog prevailed on the 
lat, 2d, and 15th. On the Ist and 24 marked ranges in tem- 
perature, attending the intermingling of warm southerly and | 


of warm southeast winds preceding, and cold northerly winds 
following, the passage of a cyclonic area over the Gulf of 
Saint Lawrence. 


TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 


The distribution of mean temperature over the United States | 
and Canada for September, 1887, is exhibited on chart ii by 
the dotted isothermal lines. In the tables of miscellaneous data 
are given the monthly mean temperatures, with the departures 
from the normal, for the various stations of the Signal Ser- 
vice. The figures opposite the names of the geographical dis- 
tricts in the columns for mean temperature, precipitation, and | 
departures from the normal, show respectively the averages | 
for the several districts. The normal for any district may be 
found by adding the departure to the current mean for the_ 
district when the departure is below the normal, and subtract- 
ing when above. On chart iii the departures from the normal 
are illustrated by lines connecting stations of normal or equal 
abnormal values. 

On the Pacific coast, in the Canadian Maritime Provinces, 
and along the central and western portions of the Gulf coast 
the mean temperature of September, 1887, is normal, or nearly 
so, the departures at a majority of stations not exceeding half 
of a degree. In the Rocky Mountain districts the month was 
decidedly warmer than the average, the departures from the 
normal temperature generally exceeding 2° over the southern 
districts, while over the northern they amount to, or exceed, 4°. 

The most important feature of this month’s temperature is 
the low monthly means in portions of the lower lake region, 
New England, and the middle Atlantic states, where the month | 
averages from 4° to 6° colder than the normal, and it is worthy | 
of note that this region coincides with that over which occurred | 
the remarkably high mean temperatures of July, 1887. 

The following are some of the most marked departures from | 
the normal temperature at Signal Service stations, where the | 
records cover eight or more years of observation : 


Above normal. Below normal, 


o 
Red Biuff, Cal ....... 5.4 | Mount Washington, N. .. 5.9 
Bole City, tdahe ... 5.7 | 
Fort Buford, Dak.............. 4.2 Saugeen, Ontario................ 5.7 | 


RANGES OF TEMPERATURE. 


The greatest daily range of temperatare was 52° at Saint 
Vincent, Minn., on the 29th; the maximum daily ranges ex- 
ceed 40° over the region extending from the extreme north- 
west southwestward to central California and in the districts 
to the northward; along the Gulf coast they vary from 15° to 20°. 

The least daily ranges along the coasts of the Atlantic, Gulf, 
and Pacific are less than 5°, while over the interior of the 
country east of the Rocky Mountains, except at stations on the 
Great Lakes, they increase to 10°, and to 20° at stations in 
the central Rocky Mountain region. 

The monthly, and the greatest and least daily, ranges of 
temperature, at Signal Service stations are given in the tables 
of miscellaneous meteorological data. 

The monthly ranges exceed 60° at Lynchburg, Va., at some 
stations in the extreme northwest, and over portions of the 
middle plateau and middle Pacitic coast region; along the! 


Atlantic, Gulf, and Pacific coasts the monthly ranges are gen 
erally less than 40°, and at many stations are below 30°. 

The following are some of the greatest and least monthly 
ranges at Signal Service stations : 


Greatest. | Least. 
Fort Klamath, Oregon. 67.0 18.3 
Saint Vincent, 66.9 | San 21.4 
Poplar River, Mont.. wee 62.2 Tatoosh Island, Wash ..................seseee 27.0 
Las Animas, Colo.. 61.2 | Brownsville, Tex ... ~ 32 
Moorhead, Minn... 61.0 | Titusville, Fla.... 
Winnemucca, Nev 60.4 | Fort Bowie, Ariz 38 
Boisé City, Idaho.... . 60.2 | Cedar Keys, Fla... . 
60.1 | Corpus Christi, Tex ...... 29.2 


DEVIATIONS FROM NORMAL TEMPERATURES. 

The following table shows for certain stations, as reported 
by voluntary observers, (1) the normal temperatures for a 
series of years; (2) the length of record during which the ob- 
servations have been taken, and from which the normal has 
been computed; (3) the mean temperature for September, 1887 ; 
(4) the departures of the current month from the normal ; 
(5) and the extreme monthly means for September during the 
period of observations and the year of occurrence : 


é. (s) Extreme monthly mean 
= temperature for September. 
State and station. County. = Highest. Lowest, 
| Se = = 
| S i& 
== Amt.) Year. Am’t, Year. 
Arkansas. | Years, © | ° 
Lead 72.2 6 | 72.8 |+4+0.6 76.4 1884 67.5 1883 
California. | | 
Sacramento.......... | Sacramento... 66.7 21 | 65.2 
Connecticut. | | | 
New Haven ..........; New Haven... 62.7. 101 | §9.7 le 
Thompson ............. Windham ....../ 61.4 30 56.2 +2 le 
Waterbury ............ New Haven ...) 63.1 12 | 57.0 
Dakota. 
| 63.1 5 | 57-9 |\—-5.2 
TUinois | | 
Golconda .............. 71.1 10 | 72.3 1.2 
Mattoon... COMB... 67.6 | 7 | 67.3 |\—-0.3 71.0 |1880-"84' 64.0 1880 
Riley MeHenry....... 60.4 26 | 2: | 
Sycamore............. | De Kalb.......... 7] 3 —1.7 |. 
Indiana. | 
Connersville Fayette .........| 65.1 6 | 65.4 
Lafayette............| Tippecanoe....| 64.8 8 | 64.8 
65.8 33 | 66.7 
Sunman ............) Bipley 66.8 5 | 66.6 
Vevay Switzerland... 68.7 21 | 68.5 
Worthington ........ Greene 67.2 6 68.7 
Iowa. 
Howard .........| 10 | 58.0 
Kaneas. 
Independence....... Montgomery 69.8 15 | 69.8 | 0.0 ...... 
Lawrence,............ Douglas......... | 66.4 20 | 67.6 |4-1.2 ...... 
Wellington............ Summan......... 9 | 73.2 74.5 
Yates Centre......... Woodson .......| 7 | 04.4 
Maine. 
| 57.6 28 55.5 |—2.1 
Cumberland Alleghany...... 64.2 16 | 62.0 |—2.2 
Faliston.,..... Harford.......... 65.8 17 | 61.6 74.6 1881 61.3 1871 
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Deviations from normal temperatures—Continued. 


Table of comparative maximum and minimum temperatures for September. 


| (5) Extreme monthly mean For 1887. Since establishment of station. 
| z temperature for September. State or Terri- | Station 38 
| ax. n ax. | ear. n ear, 
sie M Min. M | Mi Y 
Stateand station., County. | Highest. Lowest. 
| | ° e | | Years 
= Amt.) Year. Am’t.| Year, | Alabama Mobile.......... | 53.2) 96.0) 1881 | 53.0 1871 17 
is | Sits Ss Montgomery 8 $0.0 97.0 |1875, me | 51.5 1876 1S 
- Fort Grant 88.9 56.7 gio 1879 | 47.0 1881 9 
Massachusetts. © |¥Years. © 
Amberst ......... Hampshire ...... 60.2 | | §7.8 96.9 44-4 = | 39.8 = 
Cambridge............ Middlesex ....... 61.8 5 59.8 1885 1885 
Fitchburg............. Worcester.......) 59.7 | 31 4 9 
New Bedford... Bristol $92 | 75 | San Francisco... 89.0 49:9 93-9 $9.0 11074. 
Carson City........ Ormsby .........| 59.8 9 | 59.0 = rhe 
Morris 8.3 6.1 94.0 44.0 97.0 1881 | 42.0 1876 16 
60.4 | 34 | $4.6 —§.8 | 67.8) 1881 54,1 1867 One ved 
Ohio | . . . | | 
DO Leavenworth ..... 94.7 43.0 101.0 | 1882 | 37.0 1876 17 
gg Sheovepert... 100.0 ‘8 | 1881 47.0 1861 15 
62.8 | 7 | 57-1 | 71.8 1881 57.1 1887 73.0 | 1884 Ap 1875 
New Austin .....0 77-7 | 16 | 78.3 0.6 | 81.1 1879 75-6 1876 ‘on i 
Strafford Orange........... 38.6| 13 | 56.5 |\—2.1 | 64.3| $6.2] 1876 | Minnesote......... | 1873 
Virginia | aint Paul ........ 5 
Variety Mills....... Nelson 67.0 10 | 63.3 | 75.2 | 1881 62.8| 1879 | 188s | 1880, 1888 8 
Wythe 6345 | 22 | 63-1 |—0.4 101.0 | ” 1876 14 
Do Omaha 92.1 38.9 98.8 | 1881 | 30.0 1873 15 
Helvetiu................ Randolph ........ 61.5 10 | 60.3 Be Nevada Winnemucca 88.4 28.0 94.0 |1878, 1880 | 22.0 | 18801881, 4 
New Hampshire. Mt. Washington.. 56.0 17.5 65.0 | 1880 | 11.0 1879 I 
New Jersey........ Atlantic City....... 78.4 40.5 94.0) 1880 | 43.0 1875 14 
FROST. New Mexico...... Santa Fé............ bo'0 38.0 94 1879 | 27.0 1880 14 
Frost occurred in the several states and territories during | | 
the month, as follows : North Carolina... Charlotte 93-9 39.5 | 43.0 1679 9 
mington........ 1.0) 42, 1872 | 47.0 1879 I 
1lst.—Mass., Mont., Nebr., Oregon, Pa. Ohio, Cincinnati 93-0 | 95.0 1885 17 
Sandusky ........... 95.0 42.0/ 95.8 1881 | 38.0 1880 
2d.—Nev Oregon. Oregon Portland ...... ..... 40.3 | 93.0 | 1886 | 39.0 | '73,"77,"82 15 
3d.—Colo., Oregon. BDO 95.1 36.3 | 95-5 1886 | 34.6 1881 1° 
Pennsylvania.... Pittsburg ........... 1.5 6.3 | 1881 | 1879 15 
4th.—Colo., Ohio. Philadelphia ...... 5.7 | 101.5 1881 1879 17 
5th.—Nev., Oregon. Rhode Island...... Block Island...... 74.0 47.0| 86.5 1881 | 41.5 1883 8 
South Carolina.) Charleston ......... 90.1 49.2) 94.0) 1876 | 54.0 1879 15 
6th.—Mich. -| Knoxville .......... 94.0 37.8) 97.1 1881 | 40.0 1871 17 
j i Memphis............, 98.7 49.2 | 98.0) 1881 +0 1875 15 
7th. Dak., Mich., Minn. .| Brownsville ....... | 62.9| $6.0 1883 11 
8th.—Ill., lowa, Mich., Minn., Nev., N. H., Ohio, Wis. i, “hg, ‘84 | 
Wi DO Fort Elliott......... 95.4 38.7 +0 | 1881 | 1880 6 
9th.—Mich., Minn., Oregon, Pa., Vt., Va. Utah Salt Lake City...., 89.9 39.5| 93-0) 1875 1881 14 
10th.—Dak., Mich., Minn., Nev., N. H., Pa., Wis. Virginia... .....00+. | Lynchburg ........ 9.9 36.8 98.3 | 1881 | 40.0 |1875,1879 | 15 
1 bh M N Y Vt Norfolk ....... 91.4) 46.0) 96.0 1880 | 50.5 1875 17 
11th.— e., Washington Ter.) Spokane Falls...... 84.1 31.7 87.0 | 1882 | 31.0 | 1881 7 
12th.—Cal., Colo., Mieh., Nev., Ohio, Oregon. DO OLYMPIA 
Wisconsin ......... La Crosse ............ 85.0 33-5 92.0 | 1873 | 31.0 | 1873 15 
13th.—Colo., Dak., Nebr., Nev., Oregon. DO 85.9 37.8 94.0 |1872,1874 | 32.0; 1875) 
Wyoming........... Cheyenne ......+.. 86.0 32.7 88.0 | 1875 | 23.0 1878 | 14 


14th.—Dak., Ill., Minn., Nebr., Nev., Oregon. 

15th.—Dak., Me., Mich., Minn., Mont., Nebr., Nev., Oregon. 

16th.—Colo., Ill., Ind., Iowa, Mich., Nebr., N. Y., Ohio, 
Oregon, Pa., Wis. 

17th.—Conn., Ill., Iowa, Me., Mass., Mich., Nev., N. H., 
N. J., N. Y¥., Ohio, Oregon, Pa., Vt., Wash., Wis. 

18th.—Conn., Iowa, Me., Mass., Minn., Nev., N. H., N. J., 
N. Y., Oregon, Pa., Vt. 

19th.—Iowa, Me., Mich., Nev., N. H., Oregon, Wis. 

20th.—Mont., Nev., N. C., Ohio, Oregon, Wash. 

21st.—Dak., Mass., Minn., Mont., Nev., N. H., Oregun, Pa. 

22d.—Dak., Minn., Mont., Oregon, Wash. 

23d.—Dak., Ill., Iowa, Mich., Minn., Mo., Mont., Nebr., 
Oregon, Pa., W. Va., Wis. 

24th.—Ark., Colo., Conn., Dak., Ill., Ind., Iowa, Ky., Me., 
Mass., Mich., Mo., N. H., N. Y., N. C., Ohio, Oregon, Pa., 
Tenn., Vt., Va., W. Va., Wis. 

25th.—Colo., Conn., Dak., Ind., Md., Mass., Mich., Minn., 
N. J., N. ¥., N. C., Ohio, Oregon, Pa., S. C., Tenn., Vt., Va., 


W. Va. 


26th.—Colo., Conn., Dak., 


D. C., Ind., Md., Mass., Mich., 


N.H., N.J., N. Y., N.C., Ohio, Oregon, Pa., Vt., Va., W. Va. 
27th.—Conn., Dak., Mass., Mont., Nebr., N. H., N. Y., Pa., 


R. L., Vt. 


28th.—Colo., Dak., Mich., Minn., Nebr., N. Mex. 


29th.—Colo., Dak., Mich., Minn., Nebr., N. H., N. Mex. 
30th.—Dak., Nebr. 
The following reports of injury to vegetation by frost have 
been received : 


Fort Bidwell, Modoc Co., Cal.: the heavy frost which occurred on the Ist 
was the first of the season; vegetables and flowers were seriously damaged. 

Linkville, Klamath Co., Oregon: the heavy frost which occurred on the Ist 
Another damaging frost occurred on the 12th. 


injured crops to a great extent. 


Moorhead, Minn.: the first killing frost of the season occurred on the moi 1- 
ing of the 10th; tender vegetation froze. 
Fort Totten, Dak.: the heavy frost of the 12th caused some damage to late 
vegetation; on account of the season being so far advanced the damage was 


not serious. 


Oswego, N. Y.: heavy frost was observed on the morning of the 12th in 
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portions of Lewis county (adjoining Oswego county to the eastward), and more 
or leas injury was done to crops, especially in the uplands. 

Fort Buford, Dak.; the first frost of the season occurred on the 13th, and 
caused some injury to vegetation. 

Albany, N ‘ the first frost of the season occurred on the 17th, causing 
slight damage to late vegetation. 

ony Johnson Co., DL: a heavy frost oceurred during the night of the 
23d-24th, causing considerable damage. 

Owenshorough, Daviess Co., Ky.: a heavy frost occurred throughout this 
county during the night of the 23d-24th. "Tobacco in the fe tem my which, 
owing to the drought, constitutes about three-fourths of the entire crop, was 
seriously injured, and vegetables were killed. 

Grand Haven, Mich.: heavy frost occurred on the morning of the 24th, 
doing considerable damage to tender vegetation throughout this part of 
Michigan 

Jackson, Cape Girardeau Co., Mo.: the first frost of the season occurred on 
the morning of th 24th; vegetation was only slightly injured. 

Sycamore, DeKalb Co., IIL: the heavy frost on the 24th did much damage 
in this county. 

Champaign, Champaign Co., IIL: heavy frost occurred on the morning of 
the 24th, killing tender vegetation. ite yorts from Duquoin, Perry Co., 
Tolono, Champaign Co., Marshall, Clarke &s. and Taylorville, Christian Co., 
state that froste occurred on the above date in those localities, but no serious 
injury resulted. 

College Hill, Hamilton Co., Ohio: the first frost of the season occurred on | 
the 24th; tomato, pumpkin, and cucumber vines were seriously injured. 

Columbus, Ohio, the light frost of the 24th caused slight damage to crops in 
this vicinity; reports from the northwestern counties indicate that frost seri- 
ously injured 

Bristol, Sullivan Co., Tenn.: a heavy frost occurred during the night of the 
24-25th. Farmers report that the tobacco crop was seriously — , 

Henderson, Henderson Co., Ky.: the damage done to the tobacco crop by 
the frost of the 25th is estimated at about 10 per cent. of the entire crop. 

Hopkinsville, Christian Co., Ky.: the frost on the morning of the O5th dam- 
aged tobacco considerably on low ground, but on high land the damage was 
light. 

Vytheville, Wythe Co., Va.: heavy frosts occurred on the mornings of the 
25th and 26th; no serious damage resulted. 

Blue Ridge, Botetourt Co., Va.: light frosts occurred on the 24th, 25th, and 
28th; no appreciable damage was done to tobacco. 

Lynchburg, Va.: heavy frost was reported in the surrounding country on 
the morning of the 25th, doing considerable damage to crops, particularly 
tobac co, 

Variety Mills, Nelson Co., Va.: the first frost of the season occurred on the | 
25th; sweet potato vines, corn, beans, and tobacco sustained serious injury; 
this is the earliest damaging frost that has occurred at this place during the 
last thirteen years. 

Asheville, Buncombe Co., N. C.: a heavy frost occurred during the night of 
the 24-25th; about one-Yourth of the outstanding tobacco was damaged. 

Henderson, Vance Co., N. C.: tobacco on lowlands was slightly damaged 
by frost on the 25th. 

Statesville, Iredell Co., N. C.: the heavy frost on the 25th did considerable 
damage to tobacco. 

Raleigh, N. C.: the first frost of the season occurred on the 25th, and al- 


ing the night of the 26-26th, injuring all kinds of vegetation. 

Abingdon, Washington Co., Va.: about one-third of the tobacco crop was 
injured by the frosts of the 25th and 26th. Reports from Lovingston, Nelson 
Co. Buchanan and Fincastle, Botetourt Co., state that the frost on the above 
dates were light and caused but little damage. 

Danville, 


quence, but considerable damage is reported from Henry county and the 
counties bordering on the mountains. 

| Martinsville, Henry Co., Va.: the tobacco crop was more or less seriously 
damaged by frost on the 26th. 

Christiansburg, Montgomery Co., Va.: frosts on the mornings of the 25th 
and 26th caused considerable damage to the outstanding tobacco. 

_ Winston, Forsyth Co., N. C.: it is estimated that about one-third of the 
‘tobacco standing in the fields was damaged by the frost which occurred during 
the night of the 25-26th. About one-half of the entire crop was standing 
when the frost came. 

Wellsborough, Tioga Co., Pa., 30th: frequent frosts occurred during the 
month, but no material damage was done until the 26th and 27th, on which 
dates frost damaged buckwheat and late potatoes in this vicinity. 

ICE. 


Ice formed in the various states and territories during the 
month, as follows: 

Dakota.—Fort Totten, 16th; Highmore, 23d. 

Tllinois.—Champaign and Charleston, 24th. 

Indiana.—Vevay, 13th, 19th, and 20th. 

Towa.—Albia, ice formed ten miles south of this place on 
the 16th. 

Michigan.—Hudson and Lansing, 23d. 

Minnesota.—Moorhead, 15th. 

New Hampshire.—Mount Washington, frost work and ice 
formed on the anemometer cups on the 8th and 25th; and ice 


‘formed on water on the 17th; Berlin Mills, 17th. 


New Jersey.—Moorestown, 25th and 26th. 

New York.—Starkey, ice formed a few miles south of this 
place on the 17th; Humphrey, 17th and 25th; Factoryville, 
26th; Montgomery, ice formed in the lowlands in this vicinity 
during the night of the 16-17th. 

Ohio.—Napoleon and Wauseon, 24th. 

Pennsylvania.—Grampian Hills, 26th. 

Virginia.—Dale Enterprise, 26th. 

Texas.—Thomas C. Osborn, M. D., voluntary observer at 
Cleburne, reports: ‘‘ Ice on well rope at 6 a. m. the 29th.” 

Wisconsin.—Embarras, 16th, 23d, and 24th. Milwaukee, 24th. 

Wyoming.—Cheyenne, 27th and 28th. 

TEMPERATURE OF WATER. 

The following table shows the maximum, minimum, and 
mean water temperature, as observed at the harbors of the 
several stations; the monthly range of water temperature; 
the average depth at which the observations were made, and 
the mean temperature of the air: 

Temperature of water for September, 1887. 


Temperature at bottom. Mean | Average 

tempera- depth 
Monthly air at feet and 

mean. | station. tenths. 


° | e ° 

Canby, Fort, Wash..... vl 60.8 55.0 | 5.8 ag 55.4 14.2 
| 87.0 77.1 10,0 1.4 77.6 
Charleston, 8. C ......... - 842.3 71.6 10.7 76.9 | 74.0 37.0 

Galveston, Tex 5-9 § 14.2 1.2 15.5 
Key West, Fla........... | Sy 79. 7.2 84.8 1.4 21.9 
New London, Conn +3) 62.6 65.4 61.2 12.1 
New York City .... 62.5 67.5 63.1 15.4 
Pensacola, Fia..... ° 75.2 10.2 80.5 77.6 
Portland, Oregon........ 64.0 59.5 4.2 1.8 59.6 55.6 


| 
| 


PRECIPITATION (expressed in inches and. hundredths). 


The distribution of precipitation over the United States and 
Oanada for September, 1887, as determined from the reports of 
about eight hundred stations, is exhibited on chart iv. In the 
table of miscellaneous meteorological data are given, for each 
Signal Service station, the total precipitation, with the de- 
partares from the normal. The figures opposite the names of 
the geographical districts in columns for mean temperature, 
precipitation, and departures from the normal, show respect- 
ively the averages for the several districts. The normal for 
any district may be found by adding the departure to the 


current mean when the precipitation is below the normal, and 
subtracting when above. 

In portions of the Rio Grande, Missouri, and upper Missis- 
sippi valleys,in the northern and middle slopes, southern 
Rocky Mountain districts, and over portions of the northern 
plateau and north Pacific coast region, the precipitation for 
September, 1887, is in excess of the average; it is also excessive 
in southern and eastern Florida, and in the southern portions 
of Alabama, Mississippi, and Louisiana. The most marked 
excess (more than four inches) is that for the Rio Grande Valley, 


An.) though no damage occurred in this vicinity, reports from the western part of | 
; the state indicate that the tobacco crop sustained serious injury. 
; Colambia, 8. C.: light frost is reported to have occurred during the night of 
the 24—25th, injuring tender plants. 
Baltimore, Md.: ‘The Sun" of the 28th states that although the frost on 
the morning of the 26th was quite heavy throughout the lower counties of 
. Maryland, no considerable damage seems to have resulted. 
q w heater. Frederick Co.. Va a heavy frost occurred in this vicinity dur- 
“ 
the 24th: the tobacco erop mn this vicinity suffered no serious injury in conse- ‘ J 
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due to beste rains accompanying the storm described as num- | 


Deviations from average precipitation—Continued. 


ber vii under “Areas of low pressure.”’ In the southern pla- 
ani ; ; llv h fi that th Se | 5 = 2 (5) Extreme monthly precipi- 
teau the precipitation is unusually heavy for that region, tation tor 
average for the district being about double the normal amount. ls 
The large excess of 1.10, as given in the table of miscellaneous state and station, County. | 2 at Quester. 
meteorological data, for ‘the northern slope is due in great part | ssigié A 
to the exceptionally heavy rainfall at Fort Maginnis, Mont., | 
which appears to have been local. | 
The precipitation for September, 1887, is deficient in the fol-| Mates. Iacheo| Yoars.| Incheo, | Inches 
Mississippi, and Louisiana; in Missouri, Arkansas, Indian | | Gardiner .... 
Territory, Texas (except along the Rio Grande); in the states | Oron Penobscot... 3.25 19 0.95 | 
bordering on the Atlantic, and over an area extending from | cumberiand ......... Alleghany...... 2.67 | 16 | 3.68 t r.01 8.50 1882 0,38 1886 
the lower lakes to, and including, Tennessee, except in the | Harford... 4.21 17 4.26 | 0.0512.95 | 1876 0.23 1884 
vicinity of Nashville, where a large excess, apparently local, | Amherst ....... Hampshire... 3.27 | $3 1.42, — 
occurs. The greatest deficiency occurs in the south Atlantic | | 
states, where the rainfall is less than one-third of the average | Framingham... | 258) 39) 1.9) — 
for the month, while in the west Gulf states but little more | | 
than half of the usual amount of rain fell. In New England | Seestehe 1s TAB Fad 
the deficiency amounts to about 1.00. New Bedford ........ 3.53| 74. 1.08) — 
The following are some of the most marked departures from | | Bpringacid 2 at el a 
the normal precipitation at Signal Service stations where the | Weltham............| Middlesex...) 3.36 | 03 | 1.59 | — 
meteorological records cover eight, or more, years of observa- | Carson City...) OFMEDY 0.0.00 0.16| 9 0.11 — 0.05 
tions New Brunswick. 
Hampshir Saint Johns.... 3.76 27 (2.63 1.13 
ew —_ ire. | 
Above normal. Below normal. Concord.. «| Merrimac ...... 3.42 32 | 0.82 | — 2.60.. 
Buches | Morris..... ..... | 3-35 5, 1.94 | — 1.4! 
Fort Davis, Tex. Galveston, Tioga | 2.21 6 2.57 | + 0.36. 
3. Charleston, 8. §.01 | Bal “lo 4039 3 | 3-09 | — 1.30 4.52 1884 1587 
Fort Grant, Ariz... 3-2, Savannah, 3.47 Fulton.........../ 2.53 15 1.70 | — 0.83 5.29 1879 0.55 | 1871 
Rio Grande City, 3-80 || Marquette, Mich 3.07 Dyberry . Wayme 2052 
DEVIATIONS FROM AVERAGE PRECIPITATION. Sumter .........| 3643 7 0.75 | — 2.68 6.67 1854 0.75 | 1887 
The following table shows for certain stations, as reported er a oe |! 5.68 16 | 3.26 | — 2.4215.08 1874 0,90 | 1872 
by voluntary observers, (1) the average precipitation for a Newport 4437 | | 1692 | — 2-45 
series of years; (2) the length of record during which the ob- Virginie" peal 
servations have been taken, and from which the average has | Northampton. 3.24 19 | 1.85 — 1.39). 
| Dale Enterprise...... Rockingham 3.58 2.10 | — 1.48, cee 
been computed ; (3) the total precipitation for September, 1887 ; | Variety Mills..." Nelson .......... | 8) ac + 0.01 7.18 1882 | 0,04 | 1884 
(4) the departures of the current month from the average; Wythe ........... 3.50 23 | 4. 
(5) and the extreme monthly precipitation for September dar. Helvetia | Randolph ......) 4.37 | 10 3.49 | ov] 
ing the period of observations and the year of occurrence : 
SLEET. 
| | Sleet fell on Pike’s Peak, Colo., on the 23d, 25th, and 26th ; 
SS) 5 \5.| 26 on Mount Washington, N. H., on the 15th and 16th; and at 
State and station, County. | pat Greatest. Least. Webster, Dak., on the 22d. 
|S Year. | Amt. | Year.| Fort Assinaboine, Mont.: snow was observed falling on the 
narnia _— = Se ones Bear Paw Mountains to the southeast, and on the Sweet Grass 
Arkansas |\Inches| Years. Inches| Inches. | Inches | Inches. Hills to the northwest of this station on the 2d. 
Boone... 4. 6 | 4.69 | 8. 886 -52 | 188 
alifornia Oroville, Cal.: at 1 a.m. on the 5th snow covered the high 
| peaks of the mountains north and east of this place. 
3.68 | 96 | 2.99 | — Salt Lake City, Utah: the first snow of the season fell on 
Wallington New Havens] 3.48 | ap | acta | — the mountains southeast of this city during the night of the 
ota | 
| | Fort Maginnis, Mont.: snow fell on neighboring mountains, 
AUFOED «.---- 9 | 4-33 | + ~~ at an altitude of about 1,000 feet above this station, on the 2d. 
Collinsville § | 2.33 | 
Golconda .. 10 | 5.19 | + ‘On the 12th snow was "observed on the mountains in this 
Mattoon.. 7 | 3.10) — vicinit 
Riley. 3 | at | + Deadwood, Dak.: light snow fell on the 12th at Lead City 
eadwood, Dak.: light sno on t vat Lead C y; 
Indiana. ‘four miles south, and along the stage road twenty miles east 
Blue Lick... ove ° 6 | 2.86 | — 0.60 6.59 1884 1.05 | 1883 | of this city 
Connersville......... Fayette ......... 2.59 6 2.17 | — 0.42) 188} 1. 1882 | 
Tippecance..... 3.59 | 8 | 3.02 | — 4-53 1866 | 1882 Farmington, Franklin Co., Me.: snow fell during the morn- 
ogansport........ x] 2.50' — 0. @ 1882 
Sunman 39 | 5:85 1884 1886 ing of the 25th, covering the tops of neighboring mountains. 
Worthington... Greene .......000 Ht 6 | 1885 I 1852 | MONTHLY SNOWFALLS (inches and tenths). 
Howard........... 4.27 14 7.50 | t The following monthly snow falls have been reported : 
Monticello... 4607 | 34 6.30 | 2.2410.15 | 1882) 0.00 | 1871 | Mount Washington, N. H., on the 24th and 25th, 2.0; Camp 
Montgomery .. 3.72 14 3.82 | of ‘Sheridan, Wyo., 0. 6, on the 11th; Pike’s Peak, Colo., trace, 
ove 3.49 | 20 | 5.73 | ON the 25th and 26th ; Cheyenne, Wyo., trace, on 12th, 25th, 
Yates W oodson........ 4 338 and 26th ; Fort Maginnis, Mont., ‘trace, on the 12th. 
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252 - Springs, 6th; Pike’s 
September, 1887. Colorado.—Denver, 1st; Colorado 
Table of excessive and greatest monthly precipitation - — | Peak 6th, 16th, 24th, 25th. P 
ty heavy, Largest Dakota.—Deadwood, 4th; 

Station | Date Amt. Amount. lowa. ’ h: Salin 25th. 

Date Amt. Amount. | Kansas.—W akefield, 12t ; a, 
| | Maine.—Eastport, 19th. i 

DO 7 Natehitoches...... 26,27 2.60 New Hampshire. 

Mount Vernon... 90,37 | 4.38 Cumberland... 2.0 Ohio.—Blyria, 23d. 

10,11 2.69 21 2.63 Washi ton Territory —Fort Spokane, 19th. 

22 op Wyoming.-Camp Sheridan, 1st, 234 ; Cheyenne, 8th, 12th, 

Prescott. 1,12) 3.0 - 21, = 2. 24th. 

| Grand Haven...... Sy 2.15 DROUGHT. 

| prior to the 16th the 

Monticello | Minneapolis........ 3-4 —Livin ton Sumter Co.: prior 

2.60. pville OB | Alabama. gs J han 
weather was very hot and dry; on the 16th and 17th more t 

Vicksburg 26, 27 2.45 Arkansas. ates i e Roe 

hlorida A Missouri, id not be of much benefit to croy 

erritte Toland r 6.48 at this late date rain wou r. 
ie 19 | 2.75 7.48 Sedalia | the forest grass is to fod en in winter. 
Ft. Augustine Georgia.— Augusta: the showers on the 23d 224 ; ab- 
Port Meads | sence of rain, however, has been very fa 

New Jersey. 6.2 h was very damagin 

| | 3.85 | gta; aweet potatoes, ‘peas, turnips, and pastures suffered 
17 2.10 Harbor ais 12 2.95 | seriously. th 
Salem I llinois.—Mount Vernon, Jefferson Co.: the rain of the 14 
‘ tereville 27,2 9s Beverly ...... ’ d e kinds of vegetables. 

| 2,05 23,24 2.25 withstanding the showers w “end 
2.05 North Carolina, f the latter month. Nearly all wells are s 

Fort Mill ........ | 2,00 Garretteville ...... Sadort a 

Hiram . ditions exist. at searcit 

DO 12,13 2.12 of water in t drought in this vicinity 

a1 | 2.03 ermantown ...... 12 2.76 Galesburgh, Knox Co., 16th: the ug th 
Dubaque... 7.50 | Fallsington .......« As having been but one slight shower in 
Cre 6.89 West Chester...... | 2.00 continues, there hav re is at ity of 
Fort Madivo 27, 9B | 2:10 Ww Co., 16th: nearly half of the wells in 
... Be | | 17,18 4.66 6.85 Monmouth, arren . in stream 
Wak | 9-43 Fostoria Station. this county have failed, and there is but one running 
Manhettaa ....... |. ~| in the county. 22d was the first since 
| read at, 22 10.76| 13.65 | the 3d; it was of great bene it, the 
| weeks, fell on the 22d, ending the drought which prevailed 

sore | 2.00 | 27 to 29 2.67 |. rice” for September, 1887, states : 

Banker Hitl......... 4 University of Va.) 28,29 2.04 t season that proved so destructive to the growing 
10 | Wy 2:08 The drought a rainfalls from the 26th to the close of the month. 
ror | 2.18 Pasty ond the fall ploughing and seeding have been greatly 
Ogallah Henry 29 2.60 | | astures, 
Victoria 9 2.20. Norfolk . 29,30 2.54 benefited by these rains. d 

ceney er. | weather is very dry 
9 | 2.00 ot — 90 | | Indiana.—Vevay , Switzerland is scarce, and stock 
and dusty; pastures have dried up; water 

Liberty Hill. BP | ’ his vicinity the rain o 
2ist drought prevailed in this ; ' f fall wheat 
eception of fall wheat. 
: ” will be found descrip- Wabash, Wabash OCo., 23d: relieved by the rain 
t have occurred dur. | during the greater = much of the 
ions of the more severe hail storms : ‘he 22d. On account o t - 
month. In addition to these, hail was | wheat will have to be resown, involving great expense 
fallen in the various states and territories as follows: | and labor. 
California.— Fresno, 22d. 
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Laconia, Harrison Co.: the first soaking rain since the 9th night of the 21st-22d was of great benefit, as the cisterns had 


of June fell on the 26th, 27th, and 28th, breaking the drought | 
and putting the soil in tillable condition. 

Iowa.—The following is from “‘The Daily Gate City ” of 
the 24th, published at Keokuk, Iowa: 

Many of the interior towns in Iowa, Missouri, and Illinois are suffering the | 
inconveniences of an inadequate water supply, the continued prevalence of the | 
drought having dried up the creeks and wells, which were partially replenished 
by the rains of several weeks ago. At that time there had been no rain for 
six or seven weeks and water was at a decided premium. Crops were dam- 
aged, the meadows parched by the sun, and live stock was suffering. Relief | 
was afforded for a short time when the supply again became almost exhausted. 
The creeks and small streams in southwestern lowa are nearly dry, and unless | 
there is a rainfall soon people in interior towns will actually suffer. At Pella, 
on the Rock Island Road, the supply is nearly gone, and water is hauled on | 
the trains from Keokuk. Within a radius of ten miles of Keokuk the supply 
is short in some localities and live stock is not provided with what it needs. | 


Fort Madison, Lee Co., 30th: the month has been unusually 
dry; farmers have had to stop ploughing on account of the 
dry condition of the soil, and in some places wheat had to be 
sown the second time. The rain of the 22d moistened the 
ground sufficiently to permit the resumption of ploughing. At 
the end of the month the fall wheat was coming up and looking 
well. 

Cedar Rapids, Linn Co., 30th: the water in the Cedar River 
is still at a very low stage, having risen but little during the 
month. 

Kansas.—Winfield, Cowley Co., 23d: the recent rains have 
greatly improved vegetation in this part of the state. 

Kentucky.—Versailles, Woodford Co., 20th: heavy rains fell 
during the night of the 17-18th; this put the ground in fair 
condition for ploughing, but it was not sufficient to replenish | 
the water supply, and farmers are still driving stock long dis- | 
tances for water. 

Louisville: the heavy rain which fell throughout the 27th | 
practically ended the drought; it came too late, however, to 
be of any material good to the crops, but it will renew the) 
supply of water in wells and springs that have been dry for a 
long time. 

Michigan.—Mottville, Saint Joseph Co., 30th: owing to the | 
dry weather the streams are low and wells are failing. 

New York.—Lockport, Niagara Co., 11th: reports from Or- | 
leans county state that on account of dry weather the potato 
crop is a failure. Rain is much needed to enable farmers to 
prepare for seeding fall wheat. 

Mississippi.—University, Lafayette Co.: reports from vari-| 
ous sections in the state on the 10th showed that drought, 
was general throughout the state and that the cotton crop was | 
suffering seriously. The heavy rain which fell during the) 


run dry and water for stock was becoming scarce; it was also 
of great benefit to growing crops. Another heavy fall of rain 
occurred on the 24th, terminating the drought in this vicinity. 

Vicksburg, 15th: light rain fell at intervals during the after- 
noon and evening; this rain ended the drought which had 
prevailed in this vicinity during the last twenty-eight days. 

Missouri.—Fayette, Howard Co.: very little rain fell during 
the month until the last decade, when steady rains fell to the 
amount of 3.02 inches, which soaked the ground thoroughly 
and were of much benefit to pastures and seeding. 

Ohio.—Napoleon, Henry Co., 24th: the Maumee River at 
this point is lower than it has been for the last twenty-five 
years; streams, wells, and many cisterns are dry. 

Wauseon, Fulton Co., 30th: the drought in this locality is 
not yet entirely broken; the ground has been so dry that the 
seeding of wheat has been much retarded. 

Pennsylvania.—Quakertown, Bucks Co., lst: ploughing for 
fall seeding is difficult on account of the surface of the ground 
being very dry. 

Tennessee.—Nashville: the drought of the past two months 
was broken by the rains on the 17th and 18th. Reports re- 
ceived on the 21st from neighboring counties showed that the 
heavy rains on the above dates did not extend beyond a radius 
of twelve miles from Nashville. 

Chattanooga: the long continued drought in this section was 
broken by light rains from the 22d to the 28th. 

Texas.—San Antonio, Bexar Co., 8th: reports from Frio 
county state that as a result of the protracted drought the 
people in the rural districts have been reduced to a state of 
destitution. 

Vermont.—Newport, Orleans Co., 30th: the water in Lake 
Memphreymagog is lower at this date than it has been at any 
time for many years; springs which have never been known 
to fail are now dry. 

Virginia.—Rappahannock, Caroline Co., 30th: agricultural 
interests have been very much injured by the protracted drought 
in this section of the state; no measurable rain has fallen dur- 
ingthe month. The Rappahannock River is unusually low, and 


‘nearly all smaller streams and springs are dry. 


University of Virginia, Albemarle Co., 30th: on account of 
the protracted drought the ground is too hard for ploughing, 
and no grain has been sown in consequence; only 0.31 inch of 
rain fell from August 25th to September 26th. 

West Virginia.—Middlebrook, Randolph Co., 30th: the rains 
from the 27th to the 29th ended the long and severe drought 
in this locality; the crops are light in many places, but through- 
out the mountain districts they gave a fair yield. 


WINDS. 


The most frequent directions of the wind during September, 
1887, are shown on chart ii, by arrows flying with the wind. 
In the upper Mississippi and Missouri valleys, South Atlantic 
and east Gulf states the prevailing directions are mostly from 
the east, southeast, or south; in New England and at stations | 
along Lakes Erie and Ontario they are generally southwest or | 
west; in the Ohio Valley and middle Atlantic states, north 
and northeast ; in the upper lake region and at Rocky Moun- 
tain stations, variable; on the Pacific coast, north, northwest, | 
or west. | 

HIGH WINDS (in miles per hour). 

The maximum velocities of the wind for September, 1887, at. 
Signal Service stations where the movements are registered, | 
are given in the table of miscellaneous meteorological data. No 
velocities of fifty or more miles per hour, other than those given 
in the table referred to, occurred during the month, with the 
exception of Brownsville, Tex., 60 miles, se., on the 22d; and 
Mount Washington, N. H., where velocities exceeding fifty 
miles were frequent; besides the maximum velocity of 82 miles, 


sw., on the 7th, at the latter station, there were recorded the 
following: 81 miles, nw., 8th; 78, nw., 21st; and 79, nw., 22d. 
LOCAL STORMS. 

Genoa, Nance Oo., Nebr.: the heavy rains accompanying 
the unusually severe storm which occurred on the 4th resulted 
in much damage to crops in the lowlands; nearly all bridges 
in this vicinity were washed away. 

Key West, Fla.: high northeasterly winds prevailed on the 
Ist and 2d; on the latter date a maximum velocity of forty-two 
miles per hour was recorded. 

Saint Vincent, Minn.: a severe thunder-storm occurred dur- 
ing the forenoon of the 4th; high winds prevailed from 1.45 to 
8.30 p. m.; the maximum velocity, thirty miles per hour from 
the south, occurred at 8.15 p.m. 

Palmyra, Jefferson Co., Wis.: during the evening of the 4th 
this section was visited by a severe storm of rain and hail, the 
latter causing serious injury to the tobacco crop. 

Sioux Falls, Minnehaha Co., Dak.: an unusually heavy rain 
storm, accompanied by intense electrical discharges, prevailed 
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in this vieinity on the afternoon of the 4th and during the 
night following. 

Bismarck, Dak.: during the thunder-storm which began at 
10 a. m. and ended at 1 p. m. on the 5th, heavy rain and hail 
fell from 11.15 to 11.39 a.m. The wind attained a maximum 
velocity of thirty-one miles per hour from the northwest. 

Toledo, Obio: during the afternoon of the 6th a tornado ap- 
parently started near Adrian, Lenawee Co., Mich., and passed 
southeastward into this (Lucas) county. A large brick school 
house four miles south of Adrian was demolished. At Syl- 
vania, about eighteen miles northwest of Toledo, buildings 
were damaged, and all telegraph wires between Adrian and 
Sylvania were blown down, completely cutting off communica- 
tion. The baildings of the Northwestern Insane Asylum, near 
Toledo, were damaged to a considerable extent. From the 
vicinity of Toledo the track of the tornado, which was from one 
hundred to two hundred yards in width, was south by east 
along the line of the Toledo and Ohio Central Railroad. No 
fencing or tall trees were left standing in this track, and dwell- 
ings and barns were unroofed. At Waterville, Lucas Co., and 
other villages to the southward, mach damage was done. 


Tiffin, Seneca Co., Ohio: a severe storm occurred on the. 


night of the 6-7th, during which trees, etc., were blown down. 

Findlay, Hancock Co., Ohio: at 3 a. m. on the 7th the La- 
Grange rolling mills and Moore’s cable chain works, situated 
west of the city, were completely wrecked by a tornado. A 
number of other buildings were blown from their founda- 
tions. 

Albany N. Y.: during the afternoon of the 7th a severe 
storm, accompanied by hail, occurred at this place; the hail- 
stones, which measured half an inch in diameter, caused con- 


siderable damage to buildings and vegetation. The most vio- 


lent part of the storm was of about thirty minutes’ duration— 
from 2.50 to 3 p. m. 

Saratoga Springs, Saratoga Co., N. Y.: a thunder and hail 
storm began at 1.30 and ended at 1.50 p. m. on the 7th; the 
hail-stones measured three-quarters of an inch in diameter, and 
caused much damage to windows and sky-lights; about 1,000 
panes of glass were broken in a hot-house near this place. 
The storm’s track was from about one-half to three-quarters 
of a mile wide. 

Medina, Orleans Co., N. Y.: a large amount of damage was 
done to crops in this county by the storm on the night of the 
7-8th. 
sustained. 

Fort Maginnis, Mont., 12th: it is reported that on account 
of the recent heavy rains, the grain and hay crops in this 
county have been damaged about fifty per cent. 

Denver, Colo.: high winds prevailed from 12 m. until 8.40 
p. m. on the 12th; a maximum velocity of forty-two miles an 
hour occurred at 2.10 p. m. 

Topeka, Kans.: a high wind, velocity ranging from forty to 
forty-five miles per hour, prevailed for several hours on the 
12th, causing some damage to shade trees. 


West Monroe, Oswego Oo., N. Y.: a severe thunder-storm | ©hrleton......| 


occurred during the night of the 13-14th; a number of barns 
and other buildings were struck by lightning and burned. 


Titusville, Fla.: during the afternoon of the 16th the wind, | Vicksburg...... 
which had been fresh northeasterly, suddenly increased in| 
force at 2.20 p. m., reaching a velocity of forty-two miles per | ne 


hour; this high wind continued until 2.45 p. m. 


It is estimated that $60,000 will not cover the losses | — 


Keeler, Cal.: the heavy rain and thunder-storm on the 22d 
was one of the severest that has ever visited this county. Hail 
fell for about fifteen minutes, some of the hail-stones being as 
large as walnuts. A washout occurred on the railroad two 
miles northwest of this place. 

Hatteras, N. C.: high wind prevailed during the afternoon 
of the 23d, reaching a maximum velocity of forty-six miles per 
hour from the north at 7.30 p. m. 

Chicamicomico, N. C.: during a northeasterly gale on the 
23d the schooner ‘‘Charles,” from Beaufort, N. C., was driven 
ashore near Oregon Inlet. 

Brownsville, Tex.: a thunder-storm passed over this place 
from the northwest at 7 p. m. on the 26th; the heavy rain 
which fell between 9.30 and 10 p. m. caused the Rio Grande 
River to overflow adjacent lowlands. 

Amesbury, Essex Co., Mass.: the thunder-storm on the 
night of the 7-8th was of unusual severity in this vicinity; 
numerous buildings and other objects were struck by light- 
ning. Reports from Bridgewater, Plymouth Co., state that a 
severe storm occurred at that place during the afternoon of 
the 7th, and that considerable damage was done by lightning. 

WATER-SPOUTS. 

Captain Mackay, of the s. s. ‘‘ Alvena,” reports: ‘‘ Septem- 
ber 18th, 11 p. m. Greenwich time, in N. 18° 30’, W. 74° 08/ 
(Hayti), with light variable winds; a heavy cloud appeared 
about four miles out at sea, extending towards Caymite Island, 
from which were seen seven water-spouts, one being very large 
and drawing up large quantities of water.” 


COTTON REGION REPORTS. 


In the following table are given the means of the maximum 
and minimum temperatures, and the average rainfall for the 
cotton-belt districts during the month. For the purpose of 
comparison the means for the five preceding years are also 
given. 

A slight exeess over the average rainfall occurs in the dis- 
tricts of New Orleans, Atlanta, Montgomery, and Mobile; 
elsewhere the deficiencies occur, those for the districts of 
Savannah and Charleston exceeding two inches. 

The temperature, as compared with the average, shows de- 
partures both above and below the normal, though generally 
slight. 

Temperature and rainfall data for the cotton districts, September. 


Rainfall. Temperature, 
Maximum. Minimum 
2 Secla “eee | | Extremes 
le on a 4 = co = = so 4 | = 
Inch. | © | © | © | | © je | 
| New Orleans... 3.16 | 3.66 | + 0.50 87-5 — 0.1 | 66.8 65.6 —1.2! 99 | 46 
8 a. — 2. 9) — 3.3 | 
harlest — on | axe | | ror | $0 
Atlanta..........| 2.62 | 2 9§ | 83.9 | 83.3 | — 0.6 | 63.2 | 61.4) 1.8 | 97) 36 
Wilmington 4-32 | 1.48! — 2, 82.6 | 81.4 1.2 62.2 59.4 | — 2.8 101 26 
Memphis........., 2.52 | 2.28, — 0,24 | 1.1 | 61.2 | 61.9 0.7 | 38 
Galveston ...... 4-23 3.05 Se os | 39 
| 3. — 0.6 | 65.2 2.7| 
Montgomery .. 1.27 2.73 | + 0.96 | 86.4 | 85.3 | — 1.1 | 64.1 | 63.4)— 0.7) 99| 40 
Augusta ....... 2. 1.19 | — 1.67 | 85.0 | 84.5 | — 0.5 | 65.3  62.0| — 3.3 101 38 
2.64 1.15) — 1.49 86.2 | 87.2 t 1.0 | 60.3 | 60.8; ror | 30 
1.95 | 2.69 | + 0.74 88.2 | 89.1 | 65.1 60.4) — 4.7 | 105 | 32 


| 


| 


INLAND NAVIGATION. 


STAGE OF WATER IN RIVERS AND HARBORS. 


Louisville, Ky., 19th: the present low stage of water in the 


Fort Buford, Dak., 25th: the Missouri River has been fall-| Ohio River is almost without precedent, and navigation is only 
ing since the 4th, and navigation at this time is seriously im- | practicable for boats of light draught. 


peded on account of low water. 


In the following table are shown the danger-points at the 


Shreveport, La.: navigation on the Red River was suspended | various river stations and the highest and lowest depths for 
on account of low water on the lst; by the 29th the river had | September, 1887, with the dates of occurrence, and the 


risen sufficiently to permit the resumption of navigation. 


/monthly ranges: 
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Heights of rivers above low-water mark, September, 1887 (in feet and tenths). | 


Highest water, Lowest water. =. 
@ | ; oc 
Date, Height. Date, He ight | = 
Red River : | | 
Ghreveport, La ......... .......-cccccs 29.9 30 | 5.5 Stor | #—0.6 6 
Arkansas River : | 
Fort Smith, Ark 220 4-3 1 1.7 | 2.8) 
Little Rock, Ark 2340 15 | 3- 2 1.7 2.1} 
Missouri River : | 
18,0 13/ 11.9 30 4.6 
Leavenworth, Kans ....... 20.0 1§| 13.4 27 58.2 
Mississippi River : | 
Saint Paul, Minn 14.5 4) 2.6 24 to26,30 1.8; 0.8 
La Crosse, Wis... 24.0 10 | 5-7 I 2.7| 3.0 
Dubuque, Iowa .. 16.0 13 | 5.8 1,2 2.6} 3.2 
Davenport, Iowa hind 15.0 15 to 19 3.8 I 1.4) 204 
Keokuk, Iowa... 20 to 22 3.6 4 1.0| 2.6 
Saint Louis, Mo.. 32.0 19 | 11.6 5to7 49 
Cairo, EN 40.0 22 7.8 1 3.8 4.0 
Memphis, 34.0 24, 25 6.8 I 4.4 2.4 
41.0 29 3.1 17, 1 *#—O,1 3.2 
New Orleans, La ......... . 13.0 I 4.1 10, 11 1.9 2.2 
Ohio River: 
Cincinnati, Ohio 50.0 1,2) 4.1 17 2. 1.3 
25.0 12 3.0 26 2.4 6 
Cumberland River : | | 
40.0 28, 29 0.9 14 to 16 *#—0.3 1.2 
Tennessee River : 
Chattanooga, Tenn................6. 0.000 33.0 I 4.0 19, 25 1.3) 2 
Monongahela River : 
Pittsburg, Pa wwe 29.0 7 6.1 12, 23 5.5 0.6 
Savannah River: 
Augusta, Ga .......... 32.0 | 30; 14.0 26 5.6 8.4 
Sacramento River : [30 | 
Red Biuff, Cal .. 2tog, 12to 0.5 I, 10, 11 0.4!) OF 
Sacramento, Cal . | 7-3 12 to 30 7.2 
Willamette River : | 
5.7 26 to 28 2.0 3-7 


| 
| 


* Below ‘bench mark. 
FLOODS. 
Fort Maginnis, Mont., 2d: the rains of the past four days 

have been the heaviest ever known in this section. The Mis- 

souri River rose twelve feet in three hours, carrying away 


‘property valued at from $8,000 to 89, 000. Considerable ‘Gumi 
age was also done to grain and hay. 

Poplar River, Mont.: the heavy rain northwest of this station 
caused a rise of four feet in the Missouri River on the 2d. 

Fort Buford, Dak., 3d: on account of the recent heavy rains 

the Missouri River has risen very rapidly, and reports from the 
Yellowstone Valley state that the creeks are overflowing and 
partly flooding the surrounding country. 
Tucson, Ariz.: heavy rains caused freshets in the Santa 
Cruz and Rillito rivers on the 9th. Several miles of the South- 
‘ern Pacific Railroad track and some bridges in the vicinity of 
Pantano were washed away. 

The Chicago ‘* Times” of the 13th contained the following: 

Tucson, Ariz., September 13.—The extent of the destruction to the railroad 
by washouts is much greater than at firstsupposed. * * * One filling fifty 
feet high on the Dragoon grade is washed out for eight miles. It will take 
three weeks to repair the washed out places between Benson and Tucson so 
that trains can pass over the road. * * * The present is the most de- 
structive washout yet suffered by the Southern Pacific Road, and it will cost 
not less than $200,000 to repair the damage. A through wire to the east was 
made to day. The heavy rains of yesterday extended into Sonora, where five 
miles of track and three bridges were washed out on the Sonora Road. The 
streets of Tucson are flooded with perishable freight for the eastern market. 

Brownsville, Tex.: the Rio Grande River began to overflow 
on the 13th, and continued torise on subsequent dates; by the 
27th much of the adjacent country was flooded. On the latter 
date the river was higher than has been known for twenty 
years. At the close of the month the river was still over- 
flowing. 

New Orleans, La.: the high tides caused by the strong east- 
erly winds of the 18-19th, with rainfall on the latter date, 
resulted in washouts along the Louisville and Nashville Rail- 
road between this city and Mobile. 

Comfort, Kendall Co., Tex.: all streams in this region were 
much swollen by the heavy rains on the night of the 25-26th, 
and numerous bridges were washed away. 


ATMOSPHERIC ELECTRICITY. 


AURORAS. 


Auroras were observed during the month, as follows: Ist, 
Butlerville, Ind. 6th, Berlin Mills, N. H. 9th, Henry and 
Webster, Dak.; Clayton, N. J. 11th, Berlin Mills, N. H. 
12th, Poplar River, Mont. 13th, Starkey, N. Y. 14th, Web- 
ster, Dak.; Duluth, Minn. 15th, Bismarck and Fort Buford, 
Dak.; Traverse City, Alpena, and Marquette, Mich.; Duluth 
and Moorhead, Minn.; Poplar River and Fort Assinaboine, 
Mont.; Madison, Wis. 16th, Fort Totten and Webster, Dak.; 
Gardiner, Me.; Moorhead, Minn.; Northfield, Vt. 17th, Gard- 
iner, Me.; Thornville, Mich.; Saint Vincent, Minn. 18th, 
Clayton, N. J. 2ist, Fort Totten and Webster, Dak.; Mar- 
quette, Mich.; Duluth and Moorhead, Minn. 22d, Fort Totten, 
Dak.; Saint Vincent, Minn.; Poplar River, Mont. 23d, Web- 
ster, Dak.; Fort Maginnis, Mont. 
ton, Mass.; Thornville, Mich. 25th, Voluntown, Conn.; Bis- 


marek, Fort Totten, and Webster, Dak.; Bulterville, Ind.; Bar | 


Harbor, Cornish, Gardiner, Orono, Eastport, and Portland, 
Me.; Blue Hill Observatory, Fall River, Newburyport, North 


Truro, Somerset, and Taunton, Mass.; Birmingham, Harris- 
ville, Lansing, Thornville, Traverse City, Alpena, Port Huron, | 


and Marquette, Mich.; Fort Maginnis and Poplar River, Mont.; 
Concord, N. H.; Tiffin, Ohio; Fort Laramie, Wyo. 26th, Thorn- 
ville, Mich.; Poplar River, Mont. 27th, Fort Totten, Fort 
Buford, and Webster, Dak.; Alpena, Mich.; Saint Vincent and 
Duluth, Minn.; Fort Maginnis, Poplar River, and Fort Assina- 
boine, Mont.; Mount Washington, N. H. 28th, Moorhead, 
Minn. 

The most noteworthy auroral displays of the month were 
those of the 25-27th, which were observed at stations in the 
states and territories along the northern border from Montana 
eastward to the New England coast. Reporting stations were 
most numerous on the evening of the 25th, although at that 


3 


24th, Windsor, Ill.; Taun-| 


time over Dakota, Minnesota, Wisconsin, and northern New 
York, cloudiness prevailed, through which the aurora could 
not be seen; but over the greater part of the Lake region, 
in the upper Missouri valley, and New England, the weather 
was clear and the aurora was observed at many stations. 

On the evening of the 26th an area of cloudiness overspread 
the upper Mississippi valley, Lake region, and portions of New 
England, and the aurora was noted at but two stations, viz., 
Poplar River, Mont., and Thornville, Mich. 

On the following evening cloudiness covered the greater 
part of the country east of the Mississippi, but the weather 
was clear in the northern part of the upper lake region and to 
me westward, where numerous stations observed auroral dis- 
plays. 

Concerning the displays of the 25-27th, the following notes 

are given: 


Fort Totten, Dak.: though the sky was partially obscured on the evenin 
of the 25th it was sufficiently clear to indicate the existence of a brilliant at 
—- auroral light, with shooting — reaching nearly to the zenith. 

‘he display was seen from 9.30 to 11.30 p. 

Escanaba, Mich.: a faint and poorly defined auroral light was observed from 
/ 8.00 p. m. on the 25th until 1.30 a. m. the following date; the aurora assumed 
fantastic shapes and colors extending upward to an altitude of 30° ; it covered 
only a narrow part of the horizon. 

ismarck, Dak.: a bright yellow auroral light was observed at 8.25 p. m. 

on the 25th; it rapidly spread from azimuth 120° to 255°; beams of light shot 
upwards to a height of 90°. At 10 p. m. the light began to fade, and by 11 p. 
m. it had disappeared. 

Mackinaw City, Mich.: 
it was of a light yellow color and presented t 
hanging in folds. The light extended from the northeast to the northwest, and 
el an altitude of 90°; for a short time the light extended to 10° south of 
the zenith. The aurora gradually assumed an elliptical shape, still retainin 
its curtain-like appearance, its long diameter being about 100° in length, aan 
crossing the magnetic meridian at right angles at altitude 35°. The maximum 
intensity occurred at about 8.10 p. m.; after that time it gradually faded, and 


a brilliant aurora ——— at 7.30 p. m. onthe 25th; 
e appearance of a huge curtain 
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at 8.40 p. m. it had entirely changed its shape and appeared as a narrow arch | 
of about 2° in width, extending from the northeast to the northwest, and cross- | 
ing the magnetic meridian at altitude 10°. The aurora was scarcely visible 
at p. m. 

hisoun, Mich.: an aurora was observed at 7.00 p. m. on the 25th, consist- | 
ing of brilliant streamers and ‘‘ merry dancers,"’ extending to an altitude of 
65° and covering the horizon from east to west; the aurora had an apparent 
motion from east to west, and was very brilliant ‘at 11.30 p- ™.; the aaieg 
lasted until daylight of the 26th. 

Port Huron, Mich: : a faint auroral light was visible from 9.30 until 10.15 p. 
m. on the 25th: it consisted of slender streamers reaching an altitude of 50°. 

Lansing, Mich., 25th: an auroral light was observed in the north at 7.46 | 
p. m., in the form of a curtain fold, with occasional streamers between north- 
east and northwest shooting up towards the zenith. The display was not 
brilliant, and had disappeared at 10.20 p. m. 

Mr. Joseph Wood, voluntary observer at Bar Harbor, Me., reports, relative 
to this aurora, as follows : 

‘The display of northern lights on the evening of the 25th was the finest 

we have ever known, and we have seen many _ grand exhibitions of the 
aurora. The brilliant spears of colored light, showing all the hues of the 
rainbow, flashed and crinkled across the northern heavens from east to west, 
and shot up in great sheets of flame in the northeast and northwest; the rosy 
light that passed to the zenith opened itself more than half way down to the 
southern horizon, forming a scene of grandeur rarely witnessed." 
Eastport, Me., 26th: a brilliant auroral arch was observed from 6.40 to 11 
p-. ™., ow he an altitude of 35°, and extending from northeast to northwest; 
eight beams or shafts of light, waving and flashing up to the zenith, were ob- 
served during the display. 

Portland, Me.: a bright aurora was observed from 9 to 10.30 p. m. on the 
25th; it consisted of waves of light, moving mostly eastward from a point 
a little to the east of north, with slender streamers reaching from near the | 
horizon to the zenith. 

Fort Totten, Dak.: a brilliant aurora was observed from 9.20 to 11 p. m. on | 
the 27th; the display consisted of two parallel arches, reaching altitudes of 
25° and 45°, respectively, with shooting Senuls extending nearly to the zenith 
and covering 120° of the horizon. 

Saint Vincent, Minn.: an auroral light was observed at twilight on the even- 
ing of the 27th in the form of an arch; a partial corona formed about 15° or 
20° northeast of the zenith at 9.35 p. m., at which time the arch had become 
striated and irregular, and at 9.50 had broken up into small fibrous clouds of 
whitish color The aurora was most brilliant at 10.55 p. m., after which it 
faded somewhat, but was quite bright again at 11.15 p. m. 

Moorhead, Minn.: an auroral arch was observed at 9.40 p..m. on the 27th; 
streamers of light shot upward, and waved to and fro as the display increased 
in brillianey. At 10.05 the aurora assumed the ‘‘curtain’’ form, and showed 
a variety of colors. The display ended at 11 p. m. 


ELECTRICAL PHENOMENON. 

The Signal Service observer at Keeler, Cal., reports that 
during the evening of the 21st the atmosphere was so charged 
with electricity as to render telegraphic communication diffi- | 
cult. 

THUNDER-STORMS. 

Thander-storms are reported to have occurred in the vari- 
ous states and territories on the several dates as follows : 

ist.—COolo., Dak., Iowa, Kans., Mich., Minn., Mont., Nebr., 
N. Mex., Oregon, Wis., Wyo. 


2d.—Oolo., Dak., Fla., Iowa, Kans., Mo., Mont., Nebr., N. 
Y., Tex., Wyo. 
3d.—Ark., Dak., [l., Iowa, Kans., Minn., Mo., Nebr., N. 
Mex., Wis., Wyo. 
4th.—Ark., Dak., Fla., Ill., lowa, Kans., Minn., Mo., Nebr., 
Wis. 
5th.—Ariz., Cal., Dak., Ill., Ind., lowa, Kans., Mich., Minn., 
Nebr., Wis. 
6th.—Cal., Dak., Fla., Ill., lowa, Kans., Mass., Mich., Nebr., 
N. H., N. ¥., Ohio, Oregon, Pa., Wis. 
7th.—Ariz., Ark., Colo., Conn., Fla., Ill., Kans., Me., Md., 
Mass., Nebr., N. H., N. J., N. Mex., N. Y¥., N.C., Ohio, 
Oregon, Pa., Tenn., Vt., Va., Wash., W. Va., Wyo. 
8th.—Ariz., Colo., Dak., Fla., Iowa, Kans., Mass., Minn., 
Mont., Nebr., N. C., 8. C., Va., Wash., Wis. 
9th.—Ariz., Fla., Ill., Ind., lowa, Kans., Mich., Mo., Nebr., 
Tex. 
10th.—Ariz., Ark., Cal., Colo., Fla., Ga., IIL, Ind. T., Kans., 
Mo., Tenn., Tex. 
1lth.—Ark., Colo., Ill., Ind., Ind. T., Kans., Ky., Nebr., 
N. Y., Ohio, Wash. 
12th.—Colo., D. C., Fla., Iowa, Kans., La., Mich., Mont., 
Nebr., N. J., Ohio, Tex., Utah, Va., Wis. 
13th.—Ariz., Ark., Fla., Ill., Ind., Ind. T., lowa, Kans., 
Mich., Mo., N. Y., N. ©., Ohio, Pa., Tenn., Tex., Va., Wis. 
14th.—Ala., Ariz., Ark., Dak., Fla., Ind., Ind. T., Kans., 
La., Me., Miss., N. Y., N. C., Ohio, Pa., S. C., Tenn., Tex., 
Va., W. Va. 
Ariz., Ark., Colo., Fla., Ga., La., N. C., 8. C., 
ex., Va. 
16th.—Ala., Ariz., Colo., Fla., Ga., Miss., Tenn., Tex. 
17th.—Fla., Mass., Tex. 
18th.—Ariz., Ind. T., Oregou, Tenn., Tex., Va., Wash. 
19th.—Ariz., Me. 
20th.—Ariz., Dak., Minn., Nebr., Tex., Va., Wis., Wyo. 
2ist.—Ariz., Cal., Colo., Dak., Ill., Kans., Mich., Nebr., N. 
Y., Ohio, Tex., Wyo. 
22d.—Ariz., Cal., Colo., Ill., lowa, Kans., Mo., Nebr., Ohio, 
Tenn., Tex. 
23d.—Ariz., Colo., Nev., 8. C., Utah, Va. 
24th.—Nev., 8. C., Utah, Wyo. 
25th.—Kans., Nebr., Pa., Tex., Wyo. 
26th.—Dak., Ill., Ind. T., Kans., Nebr., Pa., Tex. 
27th.—Fla., Ky. 
28th.—Fla., Ga., N. C. 
Ill., Ind., lowa, Mich., N. C., Ohio, 8S. C., Va., 
is. 
30th.—Conn., Fla., Mass., Mich., N. J., N. Y., N. C., Ohio, 
Pa., Va. 


OPTICAL PHENOMENA. 


HALOS. 


ist-3d.—Solar and lunar halos were observed on these dates 
in the central valleys, middle and south Atlantic states, pre- 
ceding and accompanying the passage of low pressure area 
pumber ii from the lower lake region eastward to, and off, the 
Nova Scotia coast. 

4-7th.—Lunar halos were reported from stations in the Mis- 
sissippi Valley on the 4th and Sth, and from the Ohio Valley 
on the latterdate. Solar halos were noted at widely separated 
stations east of the Rocky Mountains on the 6th, and on the 
7th lunar halos were reported from scattering stations in the 
Missouri, upper Mississippi and Ohio valleys, and middle At- 
lantic states. 

9-10th.—Solar halos were numerous in New England and 
the middle Atlantic states on the 9th and on the upper lakes 
on the 10th. 

12th.—Solar halos in the Ohio and central Mississippi val- 
leys. 


16th.—Solar halos in the Ohio Valley and middle Atlantic 
states. 

20th.—Solar and lunar holos in the lower lake region and 
middle Atlantic states. 

26-30th.—During this period both solar and lunar halos were 
frequent in the states bordering on the Atlantic; it was also 
during these dates that area of low pressure number xi passed 
from the west Gulf coast to the upper lake region. 

The phases of the moon, Washington mean time, during 
September, as given in “The American Ephemeris and Nau- 
tical Almanac” for 1887, are as follows: Full moon, Ist, 
18 h. 4.4 m.; last quarter, 9th, 21 h. 55 m.; new moon, 16th, 
20 h. 51.6 m.; first quarter, 23d, 11 h. 55.6 m.; apogee, 4th, 
22.1 h.; perigee, 17th, 13.7 h. 

MIRAGE. 

Moorhead, Minn.: a mirage was observed at 3.00 p. m. on 
the 9th; elevators, buildings, trees, and other objects situated 
eighteen miles southeast of this place, were plainly seen. All 
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of the ground; the phenomenon continued for more than half | 


an hour. 
Mirages were reported to have been observed at the follow- | 


ing places: 


objects appeared to be considerably elevated above the surface | 


Salina, Kans., 13th, 29th, 30th. 

Henry, Dak., 15th. 

Moorhead, Minn., 15th, 18th, 23d, 24th. 
Marquette, Mich., 16th, 17th. 
Reidsville, N. C., 18th. 


MISCELLANEOUS PHENOMENA. 


FOREST AND PRAIRIE FIRES. ‘ | 


Kingston, Ontario, 20th: on this date extensive brush fires | 
prevailed in district between the Mississippi and Wilbur Mines. 

Brainerd, Crow Wing Co., Minn.: on the 20th forest fires 
were raging southeast of this place; a large quantity of hay 
was destroyed. 

Oswego, N. Y., 26th: the dense smoke settling over Lake 
Ontario from forest fires which are burning on the Canadian 
side renders navigation on the lake very dangerous. 

Saint Vincent, Minn.: prairie fires were raging four miles 
southeast of station on the afternoon of the 20th, and ex- 
tensive fires were burning southwest of station on the 30th. 

Webster, Day Co., Dak., 30th: prairie fires have been very 
prevalent in this locality since the 20th. | 


INSECTS. 


Quakertown, Bucks Co., Pa., Ist: caterpillars are destroy- 
ing the leaves on trees and vines to a great extent in this 
vicinity. 

University, Lafayette, Co., Miss., 10th: cotton worms have 
damaged the cotton crop considerably during the past week. 

Lead Hill, Boone Co., Ark., 30th: during the latter part of 
August and the first half of September chinch bugs were very | 
numerous, and greatly injured the corn in this county. The, 
cotton caterpillar has also reappeared, but has done noserious 
damage. The bollworm has done considerable injury to cotton 
in this section. 

East Portland, Oregon, 30th: a species of slug has made its 
appearance in large numbers in this vicinity; it destroys the 
leaves of plants and also enters the ground and eats sprouting | 
seeds. 


METEORS. 


Fort Maginnis, Mont.: a meteor of considerable brilliancy | 
passed over this place from southeast to northwest at 12.10 a. 
m. on the 10th. 

Willows, Colusa Co., Cal.: a beautiful meteor was observed 
in the east at 8.30 p. m. on the 27th; it moved northward 
about 25°, was as bright as Venus, visible five seconds, and 
before disappearing separated into several pieces. 

During the evening of the 15th a meteor was observed at 
many stations in New England and the Maritime Provinces of 
Canada, and by several vessels over adjacent portions of the 
north Atlantic. While many of the reports concerning this 
meteor, as given by the public press, were probably exaggerated, | 
the phenomenon was undoubtedly of more than ordinary in- 
terest, and the extent of the area over which it was observed 
and other characteristics noted during its flight were excep- 
tional. 

Below are given some of the numerous reports which have 
reached this office : 

Capt. T. L. Rogers, of the s. s. ‘‘ Wylo,” reports: “ Septem- 
ber 16th, 1.08 a. m., Greenwich mean time, when six miles) 
south of Bird Rocks, Gulf of Saint Lawrence, saw a brilliant | 
meteor descend from an elevation of about 20°, bearing ssw. 
true, and falling a little to the westward of the perpendicular. | 
It had a very large and bright appearance, and its trail had a. 
vermilion brightness which may have been caused by the hazy 
state of the atmosphere. The wind was northwest and the 
weather fine, but a little hazy, and the barometer steady at 
30.08.” 

The following are extracts from an Augusta, Me., “ special,” 
dated the 18th, to the ‘* New York World :” 


| the time, clear; many stars visible. 


disappeared at an altitude of about 10° from the horizon to eastward. 


| W. 66° 227, 


| eastern sky from Pegasus to Aries. 


| seen, but the sky was lighted up by it. 


As seen here (Augusta, Me.) it burst forth at a point about midway between 
the zenith and horizon in the eastern heavens, shooting at about an angle of 
45° northward and maintaining its brilliancy until it dropped behind the hills. 
Its movement was not very rapid and it was several seconds in passing before 
the vision. An eye witness describes it as being ‘“‘large as a cart wheel and 
equipped with a tail thirty feet in length. The nucleus or head rivalled the 
electric light in brightness, while the brush-like tail was of a pinkish hue.”’ 

* * * 


Reports from various country towns are that many of the people were over- 
come with fear, and some even took refuge in their cellars. Those who did 
not get a distinct view of the meteor, but saw the light, regarded it as a flash 
of lightning and listened for the roll of thunder. The fall was two minutes 
before eight o’clock in the evening and the sky was cloudless. 

In Bangor, seventy miles east of here, the meteor was still more prominent 
and created much excitement. 

* 


At Halifax its appearance was accompanied by a terrific concussion and a 


* * 


sound heard like that of a heavy clap of thunder, followed by detonations at 


intervals for several seconds, People rushed from their houses in alarm, fear- 
ing that an earthquake was at hand. Indeed, the earth trembled perceptibly. . 
Intelligence from Saint John’s, Newfoundland, says that the great fire ball was 
distinctly seen there, and, after it had disappeared, a thin luminous cloud ap- 


_ parently lay at that point in the heavens where it first burst forth. 


Sergeant Paul Daniels, Signal Corps, New York City, fur- 
nishes the following report copied from the log of the British 
s. 8. “* France,” Capt. A. D. Hadley, commanding; Mr. John 
Rees, first officer : 

September 15, 1887, at 9.15 p. m., ship's time, in lat. 41° 31’ N., and long. 
63° 43’ W., observed a very large meteor, bearing from the ship north, and 
travelling in an altitude of about 45° above the horizon; had the appearance 
of a rocket and was very brilliant, so much so that the ships’s deck was so 
illuminated as to enable a a to pick up a pin. It lasted about six 
seconds, and was of a light blue tint, resembling sulphur on fire. Weather at 
Barometer, 30.04 (corrected). Temper- 
ature of air, 67°; water 68°, and calm. Weather before and after phenome- 
non clear, and sea smooth. 


Sergeant J. H. Melton, Signal Corps, Boston, Mass., for- 
wards the following abstract from the log of the s. s. ‘* British 
Crown,” Capt. A. Smith, commanding; Mr. Francis Potts, 


' second officer. 


September 15, 1887, in 42° 50’ N., 68° 15’ W., at 9 p. m., observed a large 
meteoric body, intensely bright, fall from the zenith in an easterly direction, 
which completely illuminated the whole heavens for about five seconds, and 
It 
resembled a ball of fire about two feet in diameter and was followed by a 
bluish trail of light. It at first appeared to fall very near the ship, but 
off to eastward in its descent. Immediately after its disappearance , 
and heavens became blindingly dark. 


The following is from the ‘‘ Portland (Me.) Press” of Septem- 
ber 22, 1887: 

Boston, September 21.—Captain Walker, of the Cunard steamship ‘‘ Cepha- 
lonia,’’ just arrived in Boston, reports having seen the meteor on the night of 
September 15th at 8.30 o’clock. At this time the steamer was in N. 42° 287, 
The meteor was observed to the east-northeast, and was very 
brilliant, sparks radiating from the centre, and it had a long, fiery tail. The 
sky was brilliantly illuminated for the space of six seconds. The meteor fell 
into the sea about half a mile from the ship. 


The “ Bulletin of the New England Meteorological Society ” 
for September, 1887, contains the following: 


A large meteor of brief duration was noticed by several observers a little 
after 20 h. on the 15th. A newspaper report states that it was followed by a 
terrible roaring noise at Barrington, N. 8., where it was seen in the southeast, 
moving to the south. It appeared overhead at Bar Harbor, Me., and moved 
southeast. At Grafton, N. ff. it was seen in the east or southeast, at an alti- 
tude of 25°, first red, then yellow, when it disappeared below the horizon, 
leaving a long trail visible. At Leominster, Mass., it moved through the 
At North Truro, Mass., it fell to the east- 
At Nantucket, Mass., and at Setauket, N. Y., the meteor was not 
It was probably nearly a hundred 


assed 


1e sky 


northeast. 


miles above the earth when it became visible. 
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Meteors were also observed during the month on the follow- 
ing dates: 

Ist, Orono, Me. 3d,Starkey, N.Y. 5th, Pekin, Orono, | 
Me.; Weldon, N. ©. 7th, Cedar Keys, Fla.; Wauseon, Ohio. 
Sth, Cedar Keys, Fla.; Woodstock, Md. 9th, Fort Sully, Dak. ; 
Trenton, Tenn. 12th, Manatee, Fla.; Harvard, Nebr. 13th, 
Woodstock, Md.; Kalamazoo, Thornville, and Benzonia, Mich.; 
Jacksonborough, Ohio; Tatoosh Island, Wash.; Mount Angel, 
Oregon; Riddleton, Tenn. 14th, Fort Sully, Dak.; Manatee, 
Fla.; Starkey, N. Y.; Delavan, Wis. 15th, Bar Harbor, 
Gardiner, and Kastport, Me.; North Truro, Mass. 16th, Yuma, 
Ariz. 17th, Taunton, Mass.; Kalamazoo, Mich.; Beverly and 
Reg Harbor City, N. J.; Factoryville, .. Y. 18th, Calumet 
and Kalamazoo, Mich.; Dover, N. J.; Wauseon, Ohio. 19th 
Mauzy, Ind.; Egg Harbor City, N. J. 20th, Fort Sully, Dak.; 
Logansport, Ind.; Wauseon, Ohio; Rappahannock, Va.; Colum- 
bia, S.C. 2ist, Manatee and Cedar Keys, Fla.; Crete, Nebr. ; 
Yaquina Lighthouse, Oregon; Wytheville, Va.; Vashon, 
Wash. 22d, Rappahannock, Va. 23d, Webster, Dak.; Titus- 
ville, Fla. 25th, Butlerville, Ind. 26th, Marquette, Nebr.; 
Rappahannock, Va. 28th, Trenton, Tenn. 30th, Fort Sully, 
Dak. 

MIGRATION OF BIRDS. 


Geese flying southward.—Nicolaus, Cal., 9th, 12th, 17th; | 


Sacramento, Oal., 15th, 30th; San Diego, Cal., 19th; Fort 
Buford, Dak., 21st; ‘Salina, Kans., 13th; Grand Haven, Mich., 
2d, 9th; Poplar River, Mont., 25th, 28th; Crete, Nebr., 21st; 
Albany, Oregon, 6th, 10th, 22d; Linkville, Oregon, 11th, 16th, 
28th; Wellsborough, Pa., 25th, 26th; Fort Canby, Wiish., 4th, 
28th; Pysht, Wash., 15th; Port Angeles, Wash., 28ti. 

Geese flying northward.—Fort Sully, Dak., 24th; Linkville, 
Oregon, 26th. 

Geese flying eastward.—Little Rock, Ark., 23d. 

Ducks flying southward.—Little Rock, Ark., 23d; Erie, Pa., 
16th; Tatoosh Island, Wash., 2d. 

Brants flying southward.—Independence, Kans., 27th. 

Oranes flying southiward.—Independence, Kans., 27th. 

SAND STORMS. 

Yuma, Ariz.: a heavy sand storm prevailed from 1.50 to 
3.25 p. m. on the 19th; maximum velocity of the wind during 
the storm, thirty-eight miles per hour. 

A sand storm is also reported to have occurred at Fresno, 
Cal., on the 5th. 

SUN SPOTS. 
Mr. H. D. Gowey, of North Lewisburg, Champaign Co., 


Ohio, reports having observed sun spots on the following dates : 


3d, 4th, 14th to 21st. 


VERIFICATIONS. 


In consequence of the urgency of other work the detailed 
comparison of the tri-daily indications for September, 1887, 
avd the average percentages of verifications, have not been 
completed in time for publication in this Review. The usual 
data in connection will, however, appear in the succeeding 
number, as it is not considered advisable to delay the current 
issue, 

LOCAL VERIFICATIONS. 

The following is from the report of the “Michigan State 
Weather Service” for September, 1887 : 

Weather and temperature signals are now displayed in one hundred and 
forty-three towns in the state, and on the baggage-cars of twenty-five trains 
on seven principal railroads of the state. 

rhe percentage of verification of weather signals for September is as follows: 
(the verification is taken from reports of displaymen furnished this office 
monthly) temperature, 82.8 per cent.; weather, 86.5 per cent.; temperature 
and weather, 84.7 per cent. 

Che percentage of verification of weather predictions for September on the 
D., G. H., and M. R’y., is 84.2 for weather and 80,8 for temperature; on the 
©. & G. T. R’y., weather, 85.3, and temperature, 83.5; P. H. & N. R’y., 
weather, 88.6, and temperature, 81.5; M. C. R’y, for weather, 84.0, and for 
temperature, 82.8; G. R. & L. R’y, weather, 80.7, and temperature, 79.5 ; 
©. & W. M. R’y, weather, 85.0, and temperature, 83.3. 


The following is from the September, 1887, report of the 
* Minnesota Weather Service :” 


Verifications of weather signals for Minnesota were 80 per cent. for weather 
and 73 per cent. for temperature. 


The following is from the September, 1887, report of the 
‘* North Carolina Weather Service :” 


_ The oreo of verifications as determined from seven points in the state 
is as follows: weather, 80.1 per cent.; temperature, 78.2 per cent. 


The following is from the September, 1887, report of the 
“South Carolina Weather Service :” 


The percentage of verification of the weather and temperature predictions for 
the whole state was: for weather, 82.9 per cent. ; for temperature, 89.3 per 
cent. 


The following is from the “ Tennessee State Board of Health 
Bulletin ” for September, 1887: 


The percentage of verification of weather and temperature predictions, fur- 
nished daily from the Signal Office at Washington to the various stations in 
the state during the month, was for the state: weather, 79.1 per cent.; and 
temperature, 83.2 per cent. 

ERRATUM. 


July, 1887, REVIEW, page 185, first column, make ‘‘ Barba- 
does, on the 20th, moving east. It then moved eastward,” 
etc., read, ‘* Barbadoes on the 20th, moving west. It then 
moved westward,” ete. 


STATE WEATHER SERVICES. 


The following extracts are republished from reports for September, 1887, of the directors of the various state weather services : 


The “Alabama Weather Service,” P. H. Mell, jr., of the 
Agricultural and Mechanical College, Auburn, director : 


The month of September was singular, both on account of the continued 
drought over the first two-thirds of the period, and the high range of tempera- 
tke at all stations during a greater part of the first half of the month. In 
north Alabama the thermometer reached as high as 104°, and before the close 
of the month there was a depression of more than 50°; but this cold wave did 
wot strike the state until the last two or three days of the month. The heavy 
rain of the 16th and 17th that passed over the entire state, accompanied in 
many sections by violent electric displays, did much damage to both life and 
property. This storm was evidently the result of the passage of the low 
pressure across the northern part of the United States. In some sections of 
Alabama strong winds prevailed, coming from the southwest. 

Crops of all kinds have suffered more or less on account of the dry, hot 
weather that extended over the greater part of the month. And the season 


was very favorable for the multiplication of many injurious insects. The 
‘‘Aletia’’ did great damage to the cotton plant, reducing the yield of staple, in 
some sections, to quite a low figure. One advantage of the warm dry season 
was the rapid opening of the cotton; and the farmers were able to pick it out 
rapidly on account of the many fair days without rain. 


Summary. 


Temperature (degrees Fahr.).—Monthly mean, 73°.8; highest monthly 
mean, 78°.6, at Fayette ; lowest monthly mean, 66°.5, at Opelika; maximum, 
104°, at Fayette, on the 11th and 12th; minimum, 39°, at Evergreen, on the 
25th ; range for state, 65°; greatest local monthly range, 60°, at Evergreen ; 
least local monthly range, 30°, at Union Springs ; greatest daily range, 33°, at 
Tuscumbia on the 9th ; least daily range, 0°, at Bermuda on the 19th. 

Precipitation, including melted snow (in inches).—Average for the state, 
3.51; greatest, 7.16, at Auburn ; least, 1.28, at Pine Apple. 

Winds.—Prevailing direction, southwest and southeast. 
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* The “‘Monthly Review of the Illinois Weather Service,” | of the state, while the rainfall of the central and southern sections shows an 
Col. Charles F. Mills, director: | excess, 


, ? - : | There have been several severe gales during the month, and one tornado in 
The meteorological features of September, 1887, were varied and note- | the southeast portion which did considerable damage. 
worthy. . . Pets The work of advancing the display of weather signals is progressing very 
The areas of high and low pressure affecting Illinois to any great degree | favorably, and the farmers, generally, express satisfaction for the benefits 
during the month were as follows: On the 20th a “high” of 30.2 formed in | derived from the display of weather indications on the railway trains. 


the Northwest Territories ; witha steadily increasing pressure it moved south-| The mean temperature for September, 58°.2, is 1°.6 below the normal for 
eastward, covering Illinois on a. m. of 24th, and causing the low temperature | the state. The temperature is below the normal in the different sections from 
and killing frost of that date. | 1°.2 in the southern section; 3° in the central section; 2°.5 in the northern 


On the 26th a ‘‘low”’ was observed central in southern Texas, that moved | section; and 2°.3 in the Upper Peninsula. The highest mean daily tempera- 
northeast to Louisiana on the 27th, north to western Tennessee on the 28th, l ture. 71°, occurred on the 5th and 6th, and the lowest, 44°, on the 23d. The 
and northwest to central Missouri on the 29th, This ‘‘low’’ was hemmed in| minimum temperature, however, occurred on the morning of the 24th, when 
by a “‘high’’ on the east and a “high” on the west, and after partly filling | g killing frost was reported in all sections, The temperature reached the frost 
up, we at Im energy, found its way out over Lake Michigan on October | jine on eighteen days, when light frosts were reported from the different sections 
Ist. This ‘‘low’’ was the cause of the steady rainfall in the state from the | of the state. The maximum temperature throughout the state occurred on 
26th to 30th. : ? . ‘the 5th, 6th, and 7th, with but few exceptions. The maximum temperature 

The average temperature of the first half of the month was considerably | of the month was 94° on the 3d, at Valley Centre. 
above the normal for that period ; and the average for the remainder of the| The average monthly precipitation for September, 3.12 inches, is 0.34 inch 
month was considerably below the normal for those dates. The highest daily | helow the normal. The Upper Peninsula has a deficiency of 1.92 inches, 
mean temperature for the state was 82°, on the 6th, and the lowest, 51°, on | northern section, 2.06 inches deficiency ; while the central section shows an 
the 23d. The prevailing dates of the maximum temperatures reported were | excess of 0.48 inch, and the southern section 1.18 inches excess. The great- 
the 6th, 9th, and 12th, and of the minimum temperatures, on the 24th, with | est excess occurred in the southeastern part of the southern section. 
but few exceptions. On the latter date, the first killing frost of the season! General rains fell on the Ist, 2d, 5th, 6th, 9th, 12th, 21st, 22d, 29th, and 
was reported from all sections of the state, except the extreme southern por- | 30th. The rainfall on the 5th and 6th, and on the 21st and 22d was heavy. 
tion from whence light frost was reported. Ice 1-6 inch thick formed in water | The greatest amount recorded in any twenty-four hours is recorded at Jones- 
troughs on same date at several of the stations reporting. | ville on the 21st and 22d, amount being 2.64 inches. The time was from 7 p. 

Local showers were frequent in the northern counties from Ist to 5th, but! m. of the 21st to 9 a. m. of the 22d. 
not a sprinkle of rain fell from the 13th to 20th. In the central and southern | The rainfall of the 6th was accompanied in many localities by heavy thun- 
divisions, the total rainfall from the Ist to 25th would not average one-third of | der, and by hail in Lenawee county. The size of the hail-stones being esti- 
the amount that fell from the 26th to 30th. Of the fifty-eight stations from | mated to be as large as marbles, and some damage is reported on farms near 
which rainfall was reported, five report over five inches, twenty-three from | Adrian. 
three to five inches, and the remainder from one to three inches. | Of the average annual rainfall there is a deficiency of about 6 inches from 

The average rainfall for [linois for September, 1887, 3.23, was but 0.06 | February to October, although the excess of the central and southern sections 
below the September normal of past ten years. The greatest September aver- | has decreased it slightly. 
age during this period, 5.29, fell in 1885, and the least, 1.16, in 1883. From | ria Summary. 
two-thirds to three-fourths of the total rainfall for the past month fell from the Temperature (in degrees Fahr.).—Highest monthly mean, 69°.9, at Valley 
26th to 30th. The average rainfall for the northern division, 3.36, was 0.15 | Centre ; lowest monthly mean, 53°.4, at Calumet; minimum, 19°.5, at Evart 
above the September normal of that section for the past ten years; for the | on the 24th; range for state, 74°.5; greatest local monthly range, 66°, at 
central division, 3.68, was 0.39 above, and for the southern, 2.66, was 0.63 | Evart; least local monthly range, 43°, at Charlevoix ; greatest daily range, 
ooaty geen F'the le total monthly rainfall reported was 6.25 from Ashland, | 50°, at Valley Centre, on the 2d; least daily range, 3°, at Hudson, on the 26th. 
Cass Co., and the least, 1.01, from Pontiac, Livingston Co. The heaviest Precipitation, including melted snow (in inches).—Average for the state, 
daily rainfall reported was 3.71 from Golconda, Pope Co., on the 22d. 3.12 ; greatest, 6.66, at Adrian; least, 0.23, at Evart. 

Summary. | Wind.—Prevailing direction, east. 

Temperature (in rees Fahr.).—Monthly mean, 66°.5; highest monthly | ‘6 Mi her wrtne 9? af . 
maximum, 102°, at Griggsville on the 8th, Louisiana, Mo., on the 9th, and | : 8e, 
McLeansborough on the 12th; minimum, 28°, at Pontiac and Woodstock, on| The month was characterized in the southern portion of the state by a tem- 
the 24th ; range for state, 74°; greatest local monthly range, 73°, at Louisiana, | perature below the normal and a slight excess of precipitation in some coun- 


Mo.; least local monthly range, 44°, at Oquawka; mean daily range for the | ties; in the northern portion the temperature was generally above normal and 
state, 20°.5. |the precipitation deficient. Frosts were of frequent occurrence, but as all 
Prevailing direction of the wind, east. | crops hac have 

: ‘ | fallen on three occasions during the prevalence of thunder-storms. Brilliant 
The “ Indiana Weather Service,” Prof. H. A. Huston, of auroral displays were observed on coeell nights. The high winds which 
Purdue University, Lafayette, director: | occurred throughout the state on a number of days retarded threshing to some 
Summary. | extent and blew over hay and straw stacks. Owing to the dry weather in the 


Atmospheric pressure (in inches).—Monthly mean, 30.103; maximum ob- northern counties stubble and grass A me took fire from the sparks of 
served, 30.463, at Lafayette, on the 16th; minimum observed, 26.688, at Mount | P@SS!ng engines and thus destroyed consic erable wheat. Sead idee 
Vernon, on the 27th; range for state, .775; greatest local range, .686, at La- Temperature.—The average for the state is 57°.3; this is 0°.2 above that of 
fayette; least local range, .540, at Vevay. | the corresponding month of 1886 and 1°.4 below that of 1885. The tempera- 
Temperature (in degrees Fahr.).—Monthly mean, 66.4; highest monthly | te has been below normal for the month in the southern and eastern portions 
mean, 71.6, at hoes Vernon; lowest monthly mean, 62.8, at Columbia City; of the state and above in the Red River Valley and northwestern portion. 
maximum, 97, at Mount Vernon, on the 12th; minimum, 25, at Mauzy, on the Precipitation (in inches).—The average for the state is 2.48; this is 1.57 below 
24th; range for state, 72; greatest local monthly range, 66, at Mauzy; least that which fell in the corresponding month of 1886 and 0.74 below that of 1885. 
local monthly range, 48, at Salem. : The rainfall has been very unequally distributed; the southeastern counties 
Precipitation, including melted snow (in inches).—Average for the state. generally had an excess while elsewhere there was a deficiency, which was 


2.23; greatest, 4.06, at Blue Lick; least, 0.51, at Vevay. | most marked in the northern and northwestern counties. 
Wind.—Prevailing direction, southwest. ’ Winds.—The prevailing direction was from the south. 


| The Mississippi Weather Service,’ Prof. R. B. Fulton, of 
Kansas W r Service,” . J. T. Lov ’ 
Topeks eathe evice,” Prof. J. T vewell, ‘the University of Mississippi, Oxford, director : 
Th Ils” thi to KK fi 1 to 2.50 inct | Temperature (degrees Fahr.).—Monthly mean, 76; highest monthly mean, 
: a divi as from I to 2.50 inches more at West Point; lowest monthly mean, 73, at Holly Springs; maximum, 100, 
rain in the middle and eastern divisions than the September average, while it | a¢ Lake, on 8th; minimum, 44, at Hernando, on the 28th; range for state, 56; 


< the division. | greatest local monthly range, 55, at Hernando; least local monthly range, 29, 
‘sol ed | ali een fittle variation irom the norma! temperature, except 1) a¢ Biloxi; greatest daily range, 33, at several points; least daily range, 6, at 

Wither POW more Precipitation, including me/ted snow (in inches).—Average for the state, 


— ae eae on the 28th and 29th in the west and northwest, but no 3.17; greatest, 11.47, at Biloxi; least, 0.73, at Hernando. 
og “Mi oP oO Re ” (the state h . , , | The “Missouri Weather Service,” Prof. Francis E. Nipher, 
e rop 8 er 18 IN| of Washington University, Saint Louis, director : 

charge of N. b. Conger, Sergeant, Signal Corps, at Lansing): Temperature (in degrees Fahr.).—Monthly mean, 67.5; highest monthly 


The meteorological features of the state are based = reports received | mean, 72.8, at Pro Tem; lowest monthly mean, 62.2, at Ironton; maximum, 104, 
from forty-three voluntary observers, and eight of the United States Signal | at Pro Tem, on the 10th; minimum, 28, at Ironton, on the 24th; range for state, 


Service, and reliable newspaper clippings. panes greatest local — range, 73.0, at Louisiana; least local monthly 
range, 47.9, at Saint Louis (central station). 


The temperature is slightly below the normal, and also the average rainfall 
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lvecipitation, including melted snow (in inches).—Average for the state, 
8.59; greatest, 6.48, at Miami, Saline Co.; least, 1.10, at Ironton. 
Wind.—Prevailing direction, south. 


The “ Nebraska Weather Service,’ Prof. Goodwin D. Swe- 
zey, of Doane College, Crete, director: 


The month of September has not been marked by any striking peculiarity, 
although the late continuance of pleasant weather and delay of frosts have been 
noticeable and the heavy rains of certain localities have been unusual. 

Precipitation.—While the mean rainfall of the southeastern portion of the 
«tate (for which section we have records reaching back several years) has been 
only a little above the normal, a large area in the central part of the state and 
thence northeastward, has received from five inches upwards, reaching in one 
locality the astonishing rainfall of twelve inches; the western portion of the 
state, on the contrary, has had very little, ranging down to less than an inch in 
the extreme weat. The extremes, dciien tae been unusual. 


Temperature.—The mean temperature has been almost exactly normal, the | 


extremes not great, and the absence of frosts quite marked. This latter is 
partly due to the temperature having hardly fallen to the freezing point any- 
where, and to the prevalence of cloudy skies, and the number of cloudy days, 
averaging seven and a half, or nearly double the usual number for September. 

The “New England Meteorological Society,” Prof. Wm. H. 
Niles, of the Institute of Technology, Boston, Massachusetts, 
president: 

Reports for the month were received from one hundred and thirty-seven 


obeetr vers 


Atmospheric pressure (in inches).—Monthly mean 30.07 (twenty stations); | 


maximum observed, 30.47, at Albany, on the 17th, and Nashua, on the 18th; 
minimum observed, 20.87, at Eastport, on the 7th; range for New England, 
1.10; greatest local range, 1.07, at Boston; least local range, 0.83, at Nan- 
tucket 

Temperature (in degrees Fahr.).—Monthly mean, 57.4 (one hundred and 
two stations): highest monthly mean, 66.5, at Block Island; lowest monthly 


mean, 50, at Chelsea; maximum, 86, at Shelburne, on 5th, and Olneyville, on | 


éth; minimum, 21, at Berlin Mills, on the 24th; range for New England, 65; 
greatest local monthly range, 60, at Berlin Mills; least local monthly range, 25, 
at Nantucket; greatest daily range, 47, at West Milan, on the 20th; least daily 
range, 2, at Newport, R. L., on 12th and 29th. 


Precipitation, including melted snow (in inches).—Average for New Eng- 


land, 1.59 (one hundred and twenty-one stations); greatest, 4.43, at Uncas- 
ville; least, 0.28, at North Traro. 

Wind.—Prevailing directions, southwest and west (eleven stations). 

The “ New Jersey Weather Service,” Prof. George H. Cook, 
of the Agricultural College, New Brunswick, director : 


Temperature.--Monthly mean, 61°.6; highest monthly mean, 67°.1, at 
Ocean. City; lowest monthly mean, 57°.8, at Locktown; maximum, 92°.0, at 
Oceanic, on the 4th; minimum, 30°.0, at Tenafly, on the 27th; range for 
state, 62°.0; greatest local monthly range, 55°.0, at Tenafly; least local 
monthly range, 37°.9, at Atlantic City; greatest daily range, 41°.0, at Tenafly, 
on the Oth, 18th, 19th; least daily range, 1°.0, at Bordentown, on the 30th. 

Precipitation, including melted snow (in inches),—Average for the state, 
1.66: greatest, 6.25, at Rancocas; least, 1.62, at Gillette. 

The ** North Carolina Weather Service,” Dr. Herbert Battle, 
of Raleigh, director : 


T'emperature.—Mean for September, 1887, 69°.3; normal for September, 


70°.0; departures from the normal, —0°.7; highest observed, 101°.0, occurred | 


at Oxford, N. C.. on the I4th: lowest observed, 33°.0, occurred at Marion, N. 


©., on the 25th. Range for the state, 66°.0; mean daily range, 19°.3; highest | 


on record, 101°.0, occurred at Oxford, N. C., in 1887; lowest on record, 33°.0, 
occurred at Marion, N. C., in 1887. Warmest day, 14°.5 above the normal, 
on the Mth. Coldest day, 28°.3 below the normal. 


lvecipitation.—Average precipitation for September, 1887, 2.29 inches; 


normal for September, 4.83 inches; departure from the normal, 2.04 inches; | 


greatest local daily rainfall, 2.80 inches, on the 28th, at Marion, N.C.; greatest 


monthly rainfall, 5.41 inches, at Marion, N. C.; least monthly rainfall, 0.43 | 


inch, at Wilmington, N.C. Rainfalls exceeding one inch: Marion, N. C., 


2.806 inches: Chattanooga, Tenn., 1.88 inches; Norfolk, Va., 1.78 inches; | 


Lwnchburg, Va., 1.84 inches: Reidsville, N. C., 1.50 inches; Raleigh, N. C., 
1.18 inches: Weldon, N. C., 1.18 inches; Mount Pleasant, N. C., 1.08 inches. 


Relative Humidity.—Mean for September, 1887, 74.2 per cent.; normal for | 


September 74.4 per cent.; departure from the normal, —0.2 per cent. 
Vinds Prevailing direction for September, 1887, southwest; average di- 


rection for September, northeast; highest velocity, thirty-two miles, from the | 


northeast, on the 7th, at Knoxville, Tenn. 
Average number of clear days, 11.0; average number of fair days, 13.1; 
average number of cloudy days, 5.9; average number of rainy days, 6.0. 


The “‘Ohio Meteorological Bureau,” Prof. B. F. Thomas, of | 


the Ohio State University, Columbus, president: 


A comparison of the month of September, 1887, with the previous Septem- 
bers shows that the mean barometric pressure for the month was the highest 


recorded since the state meteorological work commenced, The mean press- | 


wre, 30.00 inches, was .08 inch above the normal, and .02 inch higher than 
any previous September ; the range of pressure during the month was .83. 


| The mean temperature, 63°.7, was 1°.1 below the average for the five years, 
and 2°.2 above the normal ; highest temperature, 98°, on the 13th, at George- 
| town; lowest temperature, 23°, on the 24th, at Paulding; the range of tempera- 
ture was 75°, being the greatest range recorded ; greatest daily range of tem- 
perature, 65°, on the 6th, at Paulding; least daily range of temperature, 2°, 
on the 11th and 16th, at Logan and Youngstown ; the mean daily range, 22°.5, 
| was only 0°.3 below the average. 
| The rainfall, 2.17 inches, was 0.79 inch below the average, and 0.55 below 
|the normal, and was the lightest so far recorded. The greatest rainfall 
| sogertes was 3.78 inches at Cleveland (Hyde); the least, 1.12 inches at Na- 
, Local rains occurred in the northern section on the 4th, 5th, 8th, and 9th. 
In the middle and southern sections on the 18th. 
Warm and cool waves alternated over the state on the following dates: 
Warm waves—lIst ; 4th to 8th; 12th to 14th; 18th to 22d; 28th to end of the 
/month. Cool waves—2d to 4th; 8th to 12th; 14th to 18th ; 22d to 28th. 
The cool wave from the 22d to 28th gave the lowest temperature so far 
|recorded during September, the minimum noted being 23°, on the 24th, at 
Paulding ; the warm wave lasting from the 12th to 14th gave the highest, 98°, 
on the 13th, at Georgetown. The different sections gave the following means : 
| northern, 60°.9 ; middle, 63°.9; southern, 66°.2. 

Average number of clear days, 9.0; average number of fair days, 12.0; 

/average number of cloudy days, 9.0 ; average number of days on which rain 
fell, 10.8; least number of days on which rain fell, 6, at New Bremen ; great- 
est number of days on which rain fell, 18, at Akron; mean monthly rainfall, 
2.17 inches ; average daily rainfall, 0.72 inch. 
Prevailing direction of wind, northeast. 
“Oregon Weather Service,” report prepared by B. 8. Pague, 
Private, Signal Corps: 
| Temperature.—The mean temperature for the month was below the normal 
in the northern part of the Willamette Valley, in the Columbia River basin, 
from the Dalles to the sea, and along the immediate coast; it was above the 
normal from Albany southward in the interior valleys, and nearly normal in 
eastern Oregon. The greatest excess was at Fort Klamath, the greatest de- 
ficiency at Bandon, on Coos Bay. From the Ist to the 5th and from the 
llth to the 23d the temperature was below the normal over the entire state; 
from the 19th to the 21st occurred the extreme lowest. On the 6th a warm 
wave passed over the state, the highest reported being 90°, at East Portland, 
again on the 27th another warm wave, the highest, 95° at Roseburg. The 
unusual warmth during the last six days of the month caused the temperature 
| to rise from two to four degrees. The mean of the state was 57°; Roseburg 
and Ashland, the highest means, 61°, and Fort Klamath, in the southern 
mountain region, the lowest, 51°. 

Precipitation.—The rain fell in showers, the greatest number, eleven, at 
Astoria, the least, two, at Lakeview. A heavy warm rain fell in the northern 
part of the state on the 30th, on October Ist in southern part. The greatest 
excess, at Portland; the greatest deficiency, at Bandon. There has been no 
marked general rain storm to indicate the commencement of the ‘‘ rainy sea- 
son.”’ Forthe season from July Ist the rainfall is generally below the average. 

Weather.—Smoke was occasionally observed; however, it was generally 
clear, about twenty days of ‘‘Indian summer,”’ very cool nights and warm 
afternoons. 

Winds.—The winds were northerly in the Willamette Valley, southwesterly 
along the coast, and westerly in the other sections of the state. 


The “ Pennsylvania State Weather Service,” prepared under 
direction of the Franklin Institute, Philadelphia, Sergeant T. 
F. Townsend, Signal Corps, assistant : 


The weather for September in Pennsylvania has been slightly colder than 

the average, and has ranged from nearly normal in the western portion to 
about 3° below in the eastern portion. The mean temperature for the stae 
was 60°. This, as compared with last September, is between 4° and 5° lower. 
About the usual differences have occurred between the tide-water sections and 
the elevated districts. 
| Rather more than the average amount of cloudiness prevailed. 
The rainfall has averaged about three inches as awhole. The greatest rain- 
fall reported was at West Chester, and amounted to 5.67 inches. The heaviest 
rains occurred on the 11th and 12th, and were quite general throughout the 
state. Heavy rains were also reported on the 28th and 29th in the eastern 
counties. 

The month has been less stormy than usual, with a small proportion only of 
| windy days. There has been no severe general storm attended with great 
changes of pressure and profuse rainfall in the eastern counties, as often occurs 
in September. 
| The barometer has ranged high, and the monthly mean is above the normal; 
the mean at Philadelphia being 30.11, Pittsburg, 30.08, and Erie, 30.10. 

While light frosts were reported on low lands during the first and middle of 
the month, vegetation was vigorous and generally uninterrupted until it was 
suspended by the cold and frost of the 25th and 26th. At thistime corn was 
everywhere fairly ripened, but tobacco, buckwheat, and some vegetables were 
still growing. These frosts were anticipated by the Chief Signal Officer, and 
warnings were sent to the tobacco districts. 

The wheat seeding season has been favorable, the ground in good condition, 
jand the crop at this date fairly started. The late crop of hay is generally 
| good in the eastern counties. The fruit crops of the state are gathered so 
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early that they are not subject to risk from frost, except in a few northern of the State Board of Health, by H. ©. Bate, Signal Corps, 


districts. 
The “‘South Carolina Weather Service,” Hon. A. P. Butler, 
Commissioner of Agriculture for South Carolina, director : 


The prominent meteorological features of the month were the deficiency of | 


the rainfall and the unusually early occurrence of frost. 

In regard to the first, the deficiency of rainfall, it may be stated that no 
rain fell in this state during the period from August 28th to October 15th, and 
then the showers were light and very badly distributed. At many stations rain 
fell on only one or two days during the month. The rains of the 23d, 28th, 
and 29th were quite general, and, pats light, they greatly benefited suffering 
vegetation. At Charleston the rainfall for September, 1887, 1.31 inches, was 
4.65 inches less than the ave of the last sixteen years, and was the lowest 
September rainfall recorded since the establishment of the United States sig- 
nal station in 1871. 

The mean temperature for the state was below the average: At Charleston 
it was 74°.0, against 76°.1, the average for September during the last sixteen 


ears. 
. The frost which occurred on the 25th, and which was general in the middle 
and upper divisions of the state, merits special mention, ranking, as it does, 
with the earliest frost on record in this state. The frost was light, and, owing 
to the extreme dryness of the atmosphere, no damage, other than the blighting 
of delicate garden plants, was done to vegetation. 

Probably the earliest frost on record in this state was that recorded by Dr. 
W. W. Anderson, at Stateburg. In examining the records kept by that gen- 
tlemen, and kindly placed at our disposal, we find that frost occurred on Sep- 
tember 24th and 25th in the year 1856, the temperature at sunrise on the first 
date being 42°, and on the second 46°. The record states that light frost was 
observed on both dates. From a record kept by Governor J, H. Hammond, 
at a plantation near Silver Bluff, S. C., and covering a period of thirty-three 
years, 1832 to 1864 (See Hand Book of South Carolina), we find the earliest 
frost recorded October 8th, 1852. 


Summary. 


Temperature (degrees Fahr.).—Monthly mean, 72°.2; highest monthly mean, | 


75°.1, at Belfast; lowest monthly mean, 67°.8, at Kirkwood; maximum, 101°, 
at Chester, on 15th; minimum, 34°, at Kingstree, on the 25th; range for state, 
67°; greatest local monthly range, 61°, at Chester and Kingstree; least local 
monthly range, 41°, at Charleston; greatest daily range, 44°, at Jacksonborough, 
on the 7th; least daily range, 6°, on the 27th, at Batesburg. 

Precipitation, including melted snow (in inches).—Average for the state, 
1.12; greatest, 2.69, at Marion; least, 0.12, at Allendale. 
rainy days, 3.9. 

ind.—Prevailing direction, east. 


The following is an extract from the report of the ‘*‘ Meteoro- 


logical Department of the State (Tennessee) Board of Health,’ 
prepared under direction of J. D. Plunkett, M. D., President 


Average number of | 


| Assistant, Nashville: 

| The month of September was devoid of any special meteorological features, 
excepting, perhaps, the abnormally high temperature about the 10-14th. There 
| were but few electrical disturbances, and no very high winds. 

The mean temperature was 70°.5, about the September mean of the past 
five years. The fighest temperature was 102°, recorded on the 12th, and was 
several degrees above the highest recorded in September during the five 
bawrd pry A maximum of 100° was recorded at several stations during the 
period of the hot wave which existed during the second decade of the month. 

he lowest temperature was 34°, recorded on the 25th at two stations, and 

was below the average September minimum. This coid wave was felt at all 
the stations on the 24th and 25th, and was followed by the rains of the 26—28th. 
| The highest monthly mean was 77°.4, reported at Austin, and the lowest was 
64°.7, reported at Fostoria. 
_ The mean precipitation was 2.70 inches, very nearly the September average 
of the past five years. Of the amount the eastern division reeeived an average 
of nearly two and a half inches, the middle division about three inches, and the 
western division two and a half inches. Until the 17th very little fell in the 
state, and the proportion of sunshine being very largely above the average, in 
addition to the high temperature, caused one of the severest droughts known 
in the history of the state. The rain of the 17—18th was pretty well distributed, 
| and was very welcome, but it was not until the rains of the 26-28th that any 
| material benefit was felt. These rains were, at most points, copious and re- 
'viving. The greatest monthly rainfall was 6.84 inches, at Nashville, and was 
the greatest September rainfall reported at this station during the seventeen 
one of its establishment, the next greatest being 6.49 inches, in 1881. The 
east monthly rainfall was 1.34 inches, reported at Greeneville. This was the 
| greatest September minimum during the past five years. The greatest local 
aily rainfall was 4.00 inches, reported at Fostoria, on the 27th. The next 
greatest daily fall was 3.12 inches, on the 18th, at Nashville. The rain of the 
| 27th was the heaviest during the month. This was followed by a heavy fall 
the next day. There were eleven days on which no measurable rainfall was 
‘reported. There was very little electrical disturbance with any of the rains 
| during the month. 


Summary. 


Range of temperature, 68°; mean monthly range of temperature, 53°.7; 
greatest monthly range of temperature, 64°, at Hohenwald; least monthly 
range of temperature, 44°, at Careyville and Covington; mean daily range of 
| temperature, 20°; greatest daily range of temperature, 43°, on the 9th, at 
| Riddleton and Lawrenceburg; least daily range of temperature, 2°, on the 
17th, at Riddleton, and on the 18th, at Florence Station. 
Average number of clear days, 14; average number of fair days, 9; average 
/ number of cloudy days, 7; average number of days on which rain fell, 7. 
Mean daily rainfall, 0.09 inch; days of greatest daily rainfall, 17th, 18th, 
| 22d, 27th, 28th; day of greatest rainfall, 27th; days without measurable pre- 
cipitation, Ist, 2d, 5th, 6th, 9th, 13th, 14th, 20th, 21st, 24th, 30th. 
| Warmest days, 12th, 14th; coldest days, 24th, 25th. 
Prevailing winds, east and southeast. 
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Table of miscellaneous meteorological data for September, 1887—Signal Service observations. 


Atmospheric pressure, in inches Temperature of the air, in degrees Fahrenheit. Winds. 
ou se = - a 
Stations and 26 = at == os velocity. 
New Ruglouwd 3-3 2-24 — 0-99 
Kastport 29: 86—. 29-92 30-2912 29-37 70:92 S4-O— 1-4 72-015 61-5 37-026 47-6 35-023-4 22) 5-31479-O 47-9 1-05 — 2-53 5,324 27 24 21414 
tland OO 3.04 30.4918 29.40 71.03 S7-1— 3-9 74-9 65-4 36-526 48.8 29.021 5.91372-4 47-7 0-7O-— 2-34 4,798 RW. 27 SW 7 6 41610 
Manchester ay. 42 BO-4 7 67-7 32-226 45-148.2.39-321 7-12581-O 50-0 0-94 295 24 DW. 3 8 41511 
Mt. Washington 6,279 23-84 90.07 90.5017 29.39 71-11 36-1— 56-0 42.2 17-523 29-838.521.122 6.2 286-7 31-8 4.03-— 4-6321,575 nw. 82 Sw 711 1/1316 
Northfield 30-4511 29-98 71-07 78-714 63-6 29-227 39-949-543-221 8.8 331-3 5.473 8 30 8 71201 
Hoste: 24 29-95-01 90.08 30-4018 29.48 59-6— 3-4 7 67-7 40-324 51-940-027-821 §5-83073-4 50-5 1-99 7,319 W 30 Sw 77 51114 
Nantucket 14 30.08 70.08 30.4418 29-61 70.83 60.5— 2.2 72-0 § 65-2 47-327 5$5-424-716.718 3-73078-4 1-99 6,766 Ww. 32 ne. 2410 g11 10 
i's Hoil eee 10 «+ 90.4818 29.61 70.87 60-3...... 74-6 § 65-5 43-725 §6-225-9 17-713 4-22954-1 TO, SWe 8 gtoll 
Bioek Island... 27 yO. 06-01 30.08 30.4518 29.57 70.88 61-5— 2-5 74-0 § 66-5 47-024 §6.627-015.1 18 3-53082-6 55-9 2.00-— 1-07 9,193 SW. 36 8W. | 7 6 8139 
New Haven 107 29-99-03 30.09 30.4618 29.53 70.93 5SO-7— 4-3 77-715 67-8 35-827 51-041-934-6 4 5-41276-0 51-6 2.21— 1-37, 4,805 SW. 25 n. 24 812 612 
New London {7 JO. 30.07 30-4218 29-95 70.87 61-2— 2-5 77-015 68.6 38-427 $3-7 398-623-427 4-32977-3 53-5 2-32— 1-46 3,709 SW. 26 8W. 7 7 
Mid. Atlantic States 64-4—— 4-4 3-05— 0-65 
Albany 30.10 30.4717 29.46 71-01 50-3— 5-7 82-0 7 68.9 37-724 50-344-330-018 8.1 275-5 51-0 I-94— 1-35 3,636 8. 244 8 712 815 7 
New York City 29.92 OO 30-4618 29-54 70-92 63-1— 3-9 84-4 7 69-9 41-325 §$6-343-121-0 4 4-03069-0 51-9 2.30—— 1-04 5,271 nW 30 711 9 813 
Philadelphia 30-11 30-4618 29.60 70.86 64-0— 5-0 85-7 7 72-1 42-425 57-443-323-8 4 3-52809-7 52-5 4 g2+ I-73 6,048 n. 3 sw 71212,9 9 
Atlantic City 13 3.12 S 30-12 30-4518 29.65 70.80 63-4— 4-6 69.8, 40-525 57-437-920-9 5 4-12887-0' 59-2 0-03 5, 369 SW 24 ne. 113 71112 
Baltimore ‘Ss OJ 30-4317 29-62 70-81 64-7— §-3 37-9 7 73-0 42-225 57-445-726.3 2 7-81370-0 53-7 2-80— 0-93 3, 184 n 20 n 2210 814 8 
Washington City Of} 90.12 30.4217 29-66 70.76 65-0— 4.0 89-6 7 74-3 40-026 56.749-626.5 5 9-02872-9) 55-0 3-12— 0-73 3,057 8 24 2212 814 8 
Lynehturg 652 20 “T OF 29-74 70-67 66:7— 4-3 9-914 75-2 36.525 7.128755 57-4) 1,677 ne. 15 ne 14 glo 9 
Norfolk 30.10 3.371 »80230.66 69.3— 2-7 91-413 77-6 46.025 61.345.424-5 7 6-51577-9 61-6 3-06— 1-70 4,687 ne 24 23 7 6116 
South Atlantic States 72-I— 3-0 1-78 — 3-69 
Charlotte 29. YO. 10 30. 9618 29-77 230.59 70-I— 93-914 39-525 59-654-434-7 710.329703 58-8 1.24— 1-70 3,408 SW 20 ne. 15 517 8 
Hatteras yo.12 30.3318 29.73290.60 70.9— 4-1 B4-414) 76-3 53-325 4-81577-1, 63-3 6.29 5,458 ne 46 n. 233 2, 919 
Raleigh 49 29-72 67-3-— 50 92-114 77-1 40-225 59-351-925-5 310-0 BSi-8 2-17 2,443 21 ne 23 6 S11 14 
Wilmington... 30.08 30.27 18 29.70230.57 71-2— 2.8 91-014 79-3 42.325, 61.948.723-31011-02877-8 63-6 0.46— 6.78) 4,371) SW 18 ne I 7 
Charleston 30. 06-05 90.08 3.24 18 29-74230-50 74-0-—- 3-0 gO.115 80.5 49-225 67.640.9 10.515 6.9 970-9 65-9 I-31 — 5-01 I ne 30, e 2 72! 
Suge te 20.02 OF 30.08 18 29.76230.51 73-8— 1.2 85-4 44-925) 64-053. 3/30-9 9-5 1908.9 61-8 0.81 — 2-89 2,658 ne 22 n 24, 4 61014 
Savannah... 57, O3 30.07 30-2220 29.82230-40 3+7 93-1 5 82-0 §$0.025 66.3143. 1/24-4 7-71781-8 67-0 1-97-— 3-47 5,399) 30 17 7 51114 
Jacksonville 43 30-02 OL 30.03 30.1620 29.82230.%4 76-0— 2-0 95-1 9 84-2) 55-325 68.939-825-5 8 6.61780.5 69-2 9-40-+- 1-61 5,715 ne 24 ne 513 51411 
Plorida Peninenta 2.0 4-20— 1-55 
Cedar Keys 22 30.00—.01 29.g8 3.091! 29.81 270.28 77-6 2.4 90.616 84.6 62.225 71.028.420-6 6 7.51976-3) 69-1 1-11 — 3-85 7,176 ne 30 $@. 2710 
Key Weeat ; 22 29-907 —- O01 29-94 30.0510 29.72 20.33 SI-4— 1.6 88.128 86.0 71.816 76.316.315-414 5.42577-0 73-2 7-30+ 0-75 7,234, e- 42 ne. 215 916 5 
Titusville os 29.84 g1.7 9 82-3 64-023 72-627.722.6 9 3-8 580.5 71-0 6-32....--. 40 ne. 1618 81012 
Kustern Gulf States 75-9— 0.1 4-36-+ 0-35 
Atlanta Ey 30.07 90.2720 29.76270.51 OF 95-115 80.6 44-825 61.8 50.325-0 9 9-01961.8 56-9 4-20-+ I-27 6,150 25 se. 27 8 412114 
Pensacola 30.00 +00 29.98 30.0812 29-60270.48 77-6— 0-4 93.6 3 84.2 58.830 71-134-819-3 8 4.11973-6 68-1) 4-64— 1-14 6,073 ©. 3 8 6 6 816 
1S 30.00 30.00 30.11 29:62270.49 77-0 0.0 g6.21O 85.5 53.2 2 68-8143-025.8 2 5-71874-2 67-4 621-4 I-07 5,064 SW. 43, W- 27) 6 41412 
Montgomery ..... 219 29-83 «00 30.03 30.1621 29.59270.57 75-7-— 03 85-58 50.025 65.4.48.827.116 8.01864-7 61-7 2-03-—— 0-77 3,676 e. 23 16 4 6 618 
Vieksturg........ 222 29.80-—-02 30.00 90.1624 29-60270.56 Og 96-315 86.5 52.225 65-6 4-55-+ 0-03 3,520 Be. 28 se. 7 211315 
New Orleans ..... $2 29.96 «00 29.98 30-0030 29.56270.53 77-3— 0-7 94-016 84.9 60.129 5.52076.8 68-6 6.51-+ 1-65) 5,657 ne. 20 5 718 
Western Gulf States 0.4 2.48— 2-17 
Shreveport ....... 227 29.78 —-02 29.98 30-1524 29.69270.46 77-2 1-2 100.010 89.8 53-828 67-546.231-030 9.42670.8 66-0 3-64-— 0-79) 3,194 8 24 15, 7 21018 
Fort Mmith...... §00 29. 51-02) 29.99 30-2024 29.7027 0. 50 0.3 96-9 9 84-6 45.030 64.2'51.934-7 30 6.1.2872-1 62-7 3-74-+ 0-06, 2,863 18 sw. I210 51015 
Little Rock 309 29.70 —-02 29.99 30.2224 29.65270.57 74-9 1-9 97-0 9 85-0 50-124 65.8 46.9/28.8 2 6.82764.0 60.2 2-37 3,433 ne 20, ne. 23 5 41115 
Corpus Christi 1B 29-94 30-0829 29-68 260.40 79-4-—- 0.3 BB.215 83.5 59.029 73-1 29.2\20.029 4-6 679-1 G24 9,090 45, ne. 2119 
Galveston .. 40 29-97 «00 29.97 30-09) 5 29-69270.40 79-7-—- 0-3 88.4 9 84-7 57-228 5§-92473-0 69-8 2-52-— 5-40 8,046 Se 40 ne. 2010 6 8/16 
Palestine ee S33 29.48.01 30.00 30-1124 29-77200.34 75-2— 0-8 g2.41! 85-4 50.430 66. 342.034-230 6.42072.8 64-9 2-20— 1-80 5,448) 8 26 nw. 27.7 4 9/17 
San Antonio ...... 20.19 29.96 30.07 18 29-64260.43 0-5 94-310 87-0 50.429 69.5'43-932-029 5-42672-0 66.7 1.77 — 2-72 5,953 25 se. 20 61011 9 
Rie Grande Valley 79-I— 1.0 10- 27 4-43 
Browneville 29.89--- 29-90 30.1029 28.9421 1.16 1.1 gor 86.3 62.929 73-127-219-529 6-02086.7 73-313-65 5-7© 5,037 78, mW. 2115 31512 
Rio Grande City 230 20-774 02 29.96 30.1629 29-612210.55 80.2— 0.8 96.711 g1-0 61.128 73-035-624.030 6.32174-5 70-1) 6.89 3-10 4,619 8. 33 8@. 2212 41115 
Ohio Val. & 69.2-—- 0.2 2-72—— 0-22 
Chattanooga 29.29.01 390.08 30.2920 29.73270.56 71.0 0-0 95-014 83.2 40-625 60.654-434-1 910.32765-2 57-0 3-60— 0-16 3,371 Se. 23, 27 9g 61212 
Knoxville Qo 29.09 «OO 90.10 30.5420 29.7728 0.57 O4-014 37-825 58.256-231-210 7-4'27167-0 50-9 1-63-— 1-18 3,425 SW. 32) nW 7 7 
Memphis 70 O2 3.01 90-2124 29.60270-.61 73-5 0.8 84.8 49-224 64-8149.532-3 9 6.827/66-9 60-6 2.15-——- 3,909 W. 23 23,9 O14 10 
Nashville 49 20.46 O§ 30-02 30-27 20 29.61 270.66 72.3 1-3 99-010 83.0 43-925 61.655-1141.9 9 5-51862-0 56-4 6.85-+ 3-35 3,360 e. 24 WwW 710 615 9 
Louisville SSI 29 33.20 29-.75270.58 70.5 o4-5 9 80-4 42.324 60.652.241.4 9 6.62757-1 52-8 2.84-— 0-06 4,677 n. 24 W. 712 716 7 
Ina lis 706 29. 28 30-08 30.37 16 29-78270.59 65-8-—— 1.2 93-1 76.0 34-024 9 6-22805.1) 2.11-— 0-62 3,476 e. 20 SW. 1312 816 © 
rerre Haute seve 92-8 © 77-0 33-624) 56-8 59-2/37-0 9 6-928.. Be 
Cincinnati 628 29 srs 70-08 30.3520 29.75 70-60) 68-2-— 0.8 93-013 78.0 40-224 58.352-837-6 9 6-71853-8 50-8 1.93-— 0-33 4,611 Se 25 nw 7121112 7 
bus 20.24 02 30-08 90.4020 29.67 70.73) 1.0 92-913 75-7 35-724 5§2-557-239-7 § 8-2 762.8 1-35-—- I-29 4,484 Ww 710 816 6 
Pittsburg M7 29-204 -OF 30-08 30.9920 29.61 70-78 65-I— 74-3) 36-320 54-8/55-2133-3 5 9-02863-7 2.03— 0-57 3,854 20 sW. O14 818 4 
lake regron 60.I— 4-0 2-75 
Bu 690 20.47 90.11 90.4720 29-55 70.92 4-1 79-213 66.8 36.525 48-3 2-30-— 1-04 5,604 SW. 36 W 71210 
Ce wege ASS 2-72 03 30.08 390.4720 29.48 70.99 58.2 3-8 738-921 66.4 40-317 7.32470-1 47-9 0-75 7,070) 8e. 30 nw § 
Rochester O21 90-09 90.4620 29.50 70.97 4-3 387-413 67.9 34-226 49-2/53-228.8 1 9.4:24169.4 47-6 1-47 6,991 BSW 36, nw 71211, gto 
31 29 Of 90.4220 29-59 70.83 60.0-—- 4-0 92.013 69-7, 37-526 51-6:54-5 32-013 9-32970-5 52-3 3-17 1-01 5,701 8. 29 W. 7 14/1212, 6 
Cleveland 690 29. 37 30.4020) 29.66 70.74 61-6— 3.4 93-0113, 70.2) 36.126 5 3-62\— 0-17, 5,318 se. 28) SW. 6 12/12/12) 6 
.... «««. 698 20-44% 90.11 90.4120 29.70 70-71 62.8— 3.2 95-013 71.7 42.026 55-2'53-0131-0 5 5-924/72-5 53-1 1-05 7,660 ne. 43 n. 2312) 81210 
Toledo «... 6s! gO. 12 90.4316 29-71 60.72 60.8— 4.2 92-913 34-224 5 6-8 2972.7) 51-2) 3-37 0-70 4,975 ne. go ne. 21210 910 
Detroit 662 29.41 O 30.4416 29.05 70-79 60.0— 5-0 90-513 68.6 33-824) 51-566.7 29.818 6.1:3073-4 50-8) 4-41 I-71 5-300 ne. nw. 7 813 8 9 
Upper lake region 2.2 0-99 
og 29 90.10 90.4916 29.48 61-01 3.2 82.313 62.9 28.324 7-53075-7 45-8 2-14-— 2-50 5,817\ W 7 9 
Fecanaba GOR 29. 42-09) 90.08 30.5016 29.50 61.00 2.4 79-5 % 62-7 29-124 45-5 50-425-5 8 3-7,9073-1| 45-2) 3-07, 5,829 n 30 w 7 
Grand Haven ..... G20 29.424. 30.4916 29.59 60.90 58.5— 3-5 Ba.1 67.4 31-924 6.0:3075-9 50-3 4-71-+ 0-68) 6, 334 nw. 71310 gif! 
Lane ing 870 29.18 ++ 90.09 390.4416 29.65 60-79 5.8 86.1 5 69.2) 33-824 18 7.0 283-4 54-1 4,083 ne. SW. 1311) 5:17) 
Mackinaw City 605 29.44 OF 30-11 30.5216 29.46 61.06 54.1— 1.2 75-5 © 61-7 32-324 47-7143-223-618 45-3 1-65— 0.56 7,765 se. 6 9 41412 
Marquette........ 672 20-45 30-09 30-5016 29-50191.00 54-3— 1.7 © 62.5 32.824 8) 6.413072.5 45-0 3-70 6,212) nw. | 40 nW 6| 7| 8 
Port Huron sed 639 29-41 OS 30.10 90-4320 29-63 70.80 2.8 89.013 67-58 34.026 5 274-2 50-5 2-48)— 0.14) 6,822 n. 50 sw 8 
TIS 2031-03 30.06 30.4216 29-69 60.73 62.5-— 2.5 90.0% 70.1 41-023 54-549-0128.0 7.01171.8 52-1) 4-03-+ 0.98, 7, 849) 3) e. 7 
Green Bay....... 2-42 30:09 30-5016 29-63 60.87) 57-8-— 0.5 81.9 © 65.9 31-024 7-73077-3 49-9) 318, SW. | 30) W. 6\14, 11,12) 7 
Milwaukee ...... 607 90.08, 30.4616 29-63 60.83 0.6 85.9 © 67.8 37.824 6.011074-9 4-36-+ 1-27| 7,609 8e. e- 27 13,12\11| 7 
Dalut! O72 20.3310 30-07 30.4415 29-54120.90 55-4 0-4 86.2 © 63.4 36.123 3.3 474-1 46-6 2,68)— 1.85 5,111 ne. 35 SW. 1310 9 
Rertreme morthwes 2-§ 0. 84-—— 0- 50 
Moorhead ........ 29-01 OF 90.02 390-4715) 29-41 121.06 56.1 84-019 68.6 23.023 44-461.040.02911.0 271.2, 45-6) 0-30— 2.12) 7,900 8. 48, se 12) 
Saint Vincent .... Bag) 20.194 OF 90-02 30.4815 121-17) 54-8 2-8 85.419 68.4 18.523 39.666.951.8)a915-3 377-7 47-3, 0-45\— 1-68) 6, 400 8. 48 8. 19) 4) 4/13/13 
Bismarck 1,604) 28.22 GB 90.02 30.47 15, 29-48 120.99 57-5 1-5) 85-319 69.7 28.023 009.6) 46-5 5,992 mw. 12 5 2 16\12 
Fort Buford ...... 1,854 27-96-03 29-92 30-3822 29-46120-92 4.2 88.710 71.9 31.021 9-6 1162-3 43-8) 0. 38) 6,169, NW. 35, NW. 12) 4) 416/10 
Port Totten .... 1,437 30.5215 29.40121-12 3-1 81.419 66.6 25-515 8.1, 271-4 44-9 0-18 10,906 8. 50 Ww 13, 3 
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Table of miscellancous meteorological date Sor September, 1887—Signal Service 
= Atmospheric pressure, in inches Tem te im 62 Wind 
and hundredths. perature o air, in degrees renheit. = lof inds. 
=. 
Stations and ge 38 | £3; |<. of 3 | velocity. 
= ef $2) |} (Sisis! Slele=leg bio 38 3 |sfSisisis 
64-4— 09 35 
831, 29. 16-+-08 30.06 30.4415 29. §3)12 0 57-8'— 2-2 83-2) 6 &-3 33-523, 49-549-7.27-416 6.3) 378-7 50-7 4-35- 0-97 3,908 se 25) | 7 
744) 29-30-F- 10) 30-10 30-4916 29. 1210.89 3-0 85-0; 6 68.4) 33-5/24) 4+35)— 0-61 4,595) | §16)11)10 
615) 29-39-F-03 30.04 30-4516 29.70/12 0.75 +4— 0-6 93-2) 6 75-0, 42.11/24) 7-6:2769-0 52-7 5-45-> 2-16 5,318 SW 25, MW. (2113 913 
866 29. 14-05) 30.04) 30-41 15 29.58/120-83 63.8— 0.2 312 74-0, 38-1/23) 5§4-6/54- 2130. 3-7/27,70-7 52-8) 5-30-+ 1-46 3,614 | 34) SW. 1211) 
q 665) 29. 36/4. 06) 30.07, 30-44/16 29-66/12/0 61.8/— 1.2, 87.6) 6 71-5) 37-7/24) 7-3) 375-6 53-5, 2-88 3,211, Se. | 20) Me. TT) 
Keokuk ...... 618, 29. 39-f- 03) 30.03 30-3515 65.g9— 1-1 95-7) 77-3) 36- 2/24) 57- 5)31-817 3-5:2704-7 51-6 3-13— 0-54 5,933 35) 12:11) 8 7irs 
359° 29-68 —. 01) 30.04) 30-2824 29-64/27/0 94-6)12| 80.4 44-024) 9 5.7,2768-1 58-5 1-67— 1-04 4,861 8. | 33, 23101210 § 
644 30-07 30-4016 29.74/270.66 65-g— 1.1 96-01 9) 76-4, 36-8124) 56. 1'59- 2'36-7, 9) 6.4/27'69-0 53-8. 1-02 5.372, 8- | MW. | 7 
Saint Louis........ 57% 29-45--01| 30-04 30. 34116 29-68/27'0.66, 70.0 0.0 97-4) 9 79-0 44-824! 61.15§2-6.32-4 9 6-42760-9 53-9 2-47 — I-14 5,554 30, MW. (13) 8 
Missouri Valley. 2-96— 0-51 
Forest 9-1) 9 78-7) 30-124) §3-8)66-0.43-1 9) 4-8)27:75-8 58-3) 2,265 8 21; DW. 22) 61371 
28.99 29-78)/26.0.54 1.3 92-6) 9 78-3) 43-2/24) 60-1149-4/31-2) 8 4.0/29/78-9 60-2 4-01 — 5-59 5,139 SW 30) 910 914. 7 
Leavenworth 29-6812/0.67  66.7\— 1.3 94-7|12| 77-5) 43-0124) 8 §-2/28/74-3, 57-2) 2-23 4,468 n 27) 8. 12:12) 7'14, 9 
Omaha ..... 29-57, 120.85 65.3-- 0.3 92+1/12) 38-9123) 5§6-4/53- 53-6 2-44— 1-14 5,848 8 36! 8. 12, 8 8 
Valentine 29- §2/12'0.94 61.6 93-2) 74-0 31-728) 50. 361.5 30/10. 5|2263-5 47-2 I-30— 0-34 8,503 8 45 12 6 7 Ong 
Fort Sully. 29-49, 810-94 62.7 7-0 93-7) 8) 76-0 34.8123) 162-1 47-2) O-35-— 0-77) 7,803 42) W. 12) 4) 
aron..... 29- 50/12/0-98 59-6 1-6 89-1) 8 73-0 25-7/23) 48. 47-4 — 1-70 7,984 42, 8@. (12) 2| 317/10 
Yankton..... 29- 47 12'0- 93 62-0 0-0 90-6) 8 74-2 35-3123) 8) 7-1'1180.3) 55-3 970-4 3-77 3,890 go 410 
Northern slope | §7-8-- 2-4 1.10 
Fort Assinaboine. 2,690 27.17-4-.02) 29-98 30.3822 29.58 180.80 56.2-+ 2.2 69-7, 33-1/22| 41-3 I-14— 0.17 6,868 SW 45, SW- 16, 6 
Fort Custer ...... 3040 26-85). 02) 29.96 30-3922) 29-58, 70-81 60.3-- 3-3 87-0 7) 74-0 33- 5/22 44+ 41-3 1-13/-+ 0-40) 4,635, Se. | 37) MW. 5) 
Fort Maginnis... 4, 25-61 29-98 30.41 22 29- 0. 82 53-5 1-5 84-9) 7) 68-3) 28-2/22) 43-7) 4-36 7,145 NW. | 57) DW 8 6 3 13\14 
Helena ....... & 25-86-01) 29.98) 30-3022 29-61|18}0.69 1-0 69-1) 318/22) 43-8/49- 3'40-7/23) 5-2, 448-5) 35-3, 1.16, 4,886 SW. | 30 SW. (13) 3) Big 
Poplar River ..... 2,002 27-86..... 29-97) 30-47 22 29.60, 70.87 57-8-+ 4.8 89-016) 72-0) 26.8)/21) 171-1 47-6) 0-90-+ 0.34) 4,776 W 44, DW. 12 6 
Deadwood...... «+ 4,600 25-45-+-05 30.04) 30-4214 29.62/12\0.80 2-7) 80.018 33-3/27| 8.122/78-5) 49-7) I-75; 0-91 3,740 W. 24 SW. | 4) 9] 
Cheyenne .. 6,105 24.11 +04 30.00) 30-3527 29-59/120-76 58.6)4 2.6) 86-0) 5) 72-8) 32-7/27) 45-6/53- 3/20\46-0 33-5 a 0-36 7, 337 45) MW. 
North Platte . 2,841 27.14.06 30.04 30-4415 29-63 12/0. 81 62-9-+ 0-9 94-0 © 75-4) jo-3/28 2374-1 53-7 Toe 3-76 6,785 n. 4 14\12 
Middle slope. 66.8) 2-12'+4 0.10 
294 24-83-04 29-96 30-2915 29-62) 3.0.67) 63-1-+ 1-1) 87-6) 8 77-1) 35-0/28; 49-5/52- 6/40- 47-3 0-05 "4s 990 42| W. 9 
Pike’s Peak ...... 14,134 18-01..... 30.02 30-3227 29.67/1210.65 33-4 41-2, 15-4/27| 6-9:26,77-4) 26-5) I-80-- 0.03 12,892 W. 60} W. (13/12) 516 
Las Animas ...... 3, 899 26. 03) 29-93, 30-2515 29-54)12/0.71 95-0) 5 81-5 33-8|28) 53-0/61- 957-2 48-5) 0-63\— 0-10 4,599 =| 36) 6 4) 
Concordia ........ I, 334 28.58)..... 30-02 30.3523, 29-58)120.77) 66.4-— 0-1 94-112) 77-0) 40-0|30,  §7+7/54- 1|33*8130, 3-7\27'70-9| 55-5) 3+62\— 0-09) 5,903 8. n. 77 
Dodge City ....... 2,523 27-44-03, 30.02 30-3415 12/0. 7 1-2) 80-6) 38.3/29) 57+ 5/58-  §5-0 O- 1.23) 7,825 Se. | 48) SW. 12 
Fort Elliott ....... 2-700, 27-30-+.03 29.95, 30-2115 29- 68 12/0. 53) 69-5-+ 1-5 S 4/12) 80-4 38-7/29, 58. 5/56-7 37- 57-3 0- 56} 8,207, 8. nw. 27 
} 
Southern slope 2.1 | | I-70) | 
Fort Sill.......... I, 200! 28.79-+. 01) 30.00) 30.2215 29. 96-0) 82-8! 482/20, 64-4\47-8)29- 1/30, 6.01671. 5 62-2) 2-47) 7,028) 8. | 36) nw. |27\11) 
Abilene........... 1,748 28.21/..... 29-96 30-13/15 75-9-+ 2.9 92-8)11| 84-5, 48-5|28| 67.2144. 3/27- 9/29, 7+1/26167-7| 63-3) 2-64/— 1.53 7,089 | 36] nw. |27| 6 
Fort Davis ....... 4,928 25-25 29-98, 30.1315, 29.85/12/0.28, 68.3-+ 1-3 85-9/11| 77-1) 47-928) 55-4) 4-59) 3,865) me. | 24) ne. (13/15) 
Fort Stanton ..... 150 29-90 29.72'250.36, 60.1)...... 79-0| 72-8) 40.029, 0134+ 4-21 I-26] 2,538 | 24) SW. (11/17 
| 
Southern 2-3 | | | 1-44) 
3: 764) 29.92) 30.0527 29-78 810.28 74.2-- 2.2 92-0130 86.6) 51-929) 64. 1 40- 1)36- 0127/67- 62-0, 0-27) 2, 404) 22) 
Santa Fé.......... 7: 026; 23. 38)-4--03) 30.00 30.2115 29-80300.41 2.8) 80-0) 5) 72.0' 38.028! 51-9/42- 0127. 13. 5:24.59- 6 45-0} 2-41 0.90) 2,958) | 28) SW. 3114) 13 
Fort Apache ..... 5,020 25.08/-4-.02) 29.98 30.1315 29-78! 30-35 66.8-+ 3.8 925) 7| 44-5|28) 0138-4 28/12. 3/12/08. 6) 55-1) 2+23-+ 0-45! 4,377 30| SW. (11/10! 
Fort Grant ....... 4,910 25-23-02) 29.92) 30-0310 29-77, 30-26 70-6-- 0.6 88-9) 7) 81-6, 56-7)/29) 61-4)32- 2/26. 512 44- 46-4) 4-20-F 2-74) 4,089) | 32) 8@. | 5) 
Fort Thomas..... 99-4! 7| 89-1) 47-8) 3, 63-6i25- 5\45- 4! 9 | 8). 
Prescott.......... S 24-78)-+-- 02] 29.96, 30.0821) 29.72, 30.36) 65.5-+ 2.5 87-0 7) 78-4) 46-0127, 2) 8.02070. 54-6) 3-80 3,902) SW. | 32) BW. | 4 6 4 
0c 99-5) 91-6) 42-026) 57- | 315: 0-88. +- 0.10 ...... BE. 5). 
141, 29-66-+.01) 29.77| 29-8920 29-54) 310-35, 84-7/-+ 99-1, 62-5) 1| 69-8142. 2:14. 1| 64-8) 1-09-- 1-03, 3,421' 8. | 38) 8 2) 2) 4i2g 
3,022) 26.28..... 29-82 30.06/13 29-34) 91-6/28) 84-4) 53-6/22) §9- 0/32 3}19}13+ 5,18 1-08) 3,928 | 40) Be. | 2) S25 
Middle plateau. 1 | | 0-05) | 
Fort Bidwell ..... 4,615 25-42)..... 30-02) 30.3113 29-67) 610.64) 509.2)......| 85+2/15| 75-4, 28-6/12) 42. 21.9 18/62. 45° 5, 0-45 4,476 W 42| Sw. 22 
Winnemucea..... 4 358, 25-64-02) 29.95 30-2813 29-63, 6.0.65 60.2-+ 0.2 88-4) 6 78-1 28-0 1) 1}60.4/50-6| 2:20-6.23/34- 5 0-05, 5,219) W- 4) 4) 32g 
conven 406) 23.78)..... 29.86) 30.16/13) 29-44) 310.72) 63.8)...... 80-7/29| 73-2) 37-0) 1 28-4) 0.19) 7,983) SW. | 53] SW. [18 2) 
Salt Lake City.... 4,348) 25-65-+. 01) 29-93, 30.27113| 29-47) 30-80 65.7-+ 2.7, 89-9) 78-6) 39-513) 515-419144-1| 41-6) 0-55|— 0-41! 3,723) nw. | 32) MW. 4) 1) 
Montrose......... 780, 29.94 30.21/13, 29-61) 30.60 60.9)....+-| 84+3) 74-9) 37-8)13| 48-5/46- 20/53-7| 42-7) 0-76) 3,955) Se go} ne. |23) 7) airoirg 
Fort Bridger ..... 6,643 29-98 30-2813, 29-56) 30.72) 71-1 30-2) 2) 36+ 5/47-9143- 4 21 47- 35-0} 0-30 5,420 W. | 54) BW. | 7 4) 
Northern plateau. | 60.4) 2.6) | | | 59\— 0-06) 
Boisé City........ 2,750 27-18-+.01 29.98 30.2713 29-65 180.62, 63-2-+ 4.2 93-4 6) 81-3) 33+2| 4) 45-0/60- 2/50. glasing- 2 | a 38-7| 0-14|— 0.37 739, DW. | 25) 3| 1| 
Spokane Falls.... 11999) 27-99-+- 04) 30.02) 30. 3326) 29.68, 7.0.65 56.7\— 0.3) 84-1/28) 70-6) 31.7\22/ 42-6/52-4/43- 5/23) 7- 6 1 70. 46-2, 1-29} 0-00 1,529) SW. | 8 8 
alla Walla...... 1,018! 28.93..... 30-02 30.26.26, 29.68)18)0. 58) 61. 3-9) 84- 1/28) 73-8) 37-6)20) 50- 7|46- 5/34- 0)23,12- -6 18)57- 6 44-7) 1-49 3,016, SW. | 26) SW. 13) 7) 
N. Pac, 56-2)— 0. 3) | | 2-85— 0-60) i | 4 
Fort Canby ....... 179, 29-82-03) 30.02, 30.3012 0.1| 78-027) 61-7) 2-8 7.88 51-8) 3-63\— 0-37) 6,235) n. 58| 8- 
36, 30-00-4-.01) 30.04) 30.2912) 29.73)30/0.56 56-0) 0.c| 82-8) 6) 67-5) 34+ 2|17| 45- 8.2 8/81. 9) 3°34-+ 0-26) 1,810) n. 17| W. 2) 7\ 
Port Angeles ..... 14) 30-00)....+| 30-02) 29-69|300.58 51.5\— 2.5, 73-3, 6| 59-6) 32-2\20) 4 1/24. 9/27 6.9 30/89- 9) 1-23 3, 084) 8 23| Ww. 7 
Tatoosh Island. . 86) 30-03) 30-2913 29-65|3010.64, 52-6\— 1.4) 69-6) 6| 58-1 42-6|20| 3/27- 2) 5-6 3-67) 7,200) SW 42| 8€. {30/10 8}16) 6 
56-9/-+ 1.6) 80-027) 64-3) 47-3119) 52.2152. 7122-0126 4-0 1/81-1| 51-0) 4-82/— 0-11 4,359 8W 30] SW. 
Portland ......... 88) 29-94-+- 01) 30.03 30-3412) 29-75, 610-59, 59-6\— 0.4) 71-9 49- 3/46- 3/36-0)15, 7-6, 873-6] 3-06/-+ 1-24 3,146) NW. | 24) MW. | 7) bd) 
Roseburg......... 523, 29-47/—-O1| 30.03, 30.3312 61-5) 0-5) 9S-1/27| 77-2) 36+ 3/19) 3)27)12+5, 3/00+2) 45-5) 0-35 2, 285) W 24| 8. 3 
Mid. Pac. coast reg. | 69. 2.7) | } 0-12\— 0.25 
Red Bluff......... 342, 29-54—. 02) 29.88 30-04 30 76.4\+ 5-4 101-314) 90-0 48. 5}20) 60. 14-7) 4/32-5| 42-2) 0-06\— 0-64) 4,946) n. 36) n. 1/7122 
Sacramento ...... 64 29-82—.02) 29-87) 30.04 7 29-65) 70.4) 2.4,100-015, 86-3) 45-7/19| 55+ 16-2 6153-3) 0-02|— 0.25 4,052 nW. | 24) SW. |29| 7/23 
San Francisco 60 29.88 —.01| 29.92) 30-0930) 29-71) 40.38! 60.4-+ 0.4) 89-020! 70.6) 49-9/10| 53-4/39- 1/29- 320 6-6 29175- 0) §1-6; 0-29 0-14 6, 187, w. 35| § 
8. Pac. coast region, 67-0\— 0.5) | | | 0-01 | 
29+ 55 29-86) 30-0430 29-65) 40.39) 75-2)...++. 104-015, 92-4, 47-01 5| 56-8/57-0/44- 23-0 22/49- 1| §2+5| 3,040) NW. | 20) 8. 5} 2) 1) 1/28 
Los Angeles...... 339 29-54 -00) 29-88) 29.98 29.73) 310-25) 68.24 0.2) 81-6 49-2) 8) 57-2\41 8130. Big 11-1) 4/82- 61.8) 0- 18-4 0.02 3,748) W- 23] W- 1 
San Diego ...... 66) 29-84-00) 29-88) 29.98 29 29-76) 30.22 I+ 3) 79-4/21| 70-9) 58-0} 7) O10 7-0 7| 60.4 tra’ 04 4479 DW. | 24) BW. 2/23) 
| | | | 


‘Nore.—The data at Mount Washington, N 


. H., Pike’s Peak, Colo., and stations having no departures are not used in computing the district averages. 
a Record for 29 days. 
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MONTHLY WEATHER REVIEW. 1887. 


Meteorological of voluntary observers, ete etc.—Continued. 


Meteorological record of voluntary obsercers and Army post eet ceed 


September, 1887. 


Temperature. ‘Temperature. 
The maximum and minimam temperatures at stations marked thus (*) are trom readings ‘ ; ‘ 
of other than standard instruments. (Fahrenheit.) a 
= = 
Temperature. Temperature. Stations. 3 Stations. = 
Conception....... go 39 | Ruggles*.......... go | 60-4 | 2 
- —- - Fayette*........++ 100 ge 62-2 

Alabama laches Indrana—t ion d. Inches Port 8 Wauseon 25 61-6 | 1.70 
9 77 2-50 Missoula, Fort.... 29 | 55-6 on West Milton*..... 97 33 64-0 | 3-00 
Mojave, Fort tog ag | Gibson, Fort ...... 95 72-7 3 De Soto * 3 36 Portland’. 3 on 

Arkawens Supply, Fort...... 2-24 Fremont*......... 89 | 35 | 644 - Grain 82 OSS 
Hot Spring» 5! 750 1-65 Towa 40 63-4 Mount Angel...... 89 3 60-5 235 
Lead Hill 104 43. «72-8 «4-69 «~Baneroft*.. 2 &8 Harvard........... go 639 450 Klamath, 87 13 54-9 | O32 

Br Cedar Rapids «47-8 4-93 Hay Springs....... 87 O78 Des GO 2-57 
New Westminster. 76 | 2-28 Cedar Rapids b* .. 93 32 62-0 4-52 Marquette ++ 257 benneyleania. 
go «62-2 Niobrara, Fort. go | 63-1 1-16 Altoona....... 83 36 62.1 | 2-96 
Alcatras Island a3 | O16 3 | 7-50 Robinson, Fort.. 92 31 | 63-4 o1r0 Bethiehem*...... 84 «60-4 | 2-78 
Anderson ®......... OTS Des Moines ..... +3 Sidney, Fort...... 93 34 «61-8 4-04 Blooming Grove*. 85 28 | 58-8 | 2.00 
Angel Island ....... as Fort Madison ..... | 3-65 Tecumseh *...... + 92 4-87: Catawissa....... 82 BS 
Benicia Barracks .. 95 63 | 67-6 Humboldt .... ..++ O75 Nevada. COPry ©... 24 49 
Bidwell, Fort...... | 31 | 61-6 * | 60-5 12-387 Carson City ...... 3t on Drifton......... 83 | 32 | 20997 
Gaston, Fort ....... 300 LOAN ® 2 64 4-20 MecDermit, Fort... 88 29 «57-8 Dyberry..... -| 7 27 | 54-7 | 2-18 
Lewis Creek *...... too 6 77 Mount Vernon’... 9 | Antrim ....+ 85 41 60-2 | 
Mason, Fort ....... 75 53 | 078 Museatine ........ 37 | 5-4 | Ashland 1-29 Franklin® ........ 84 26 | 55-0 | 2-44 
Nicolaus * 100 OOF Oskaloosa ....+++ 93 40 Belmont. 1-08 Germantown ..... 4-48 
Onkland | 60.7 | 0-27 Webster City ..... 9 40 | 60-0 11-32 Berlin Mills BF 21 eee 1-18 Hills... 86 30 | 350 
Orovinle® .. | 752 Kansas. Bristol .......++ 1.21 Indiana ........... 80 40 ee 
Presidio of San F 63 Norway*.... 94 43 | 67-0 6-00 Concord 30 «557-2 «Meadville ........ 92 49 
POWRY S7 | O63 Elk Falls Lake Village...... 2-02 Phillipsburg*..... 32 24 © | 4-60 
Riverside ........«6 | 73-3 Emporia........ 92 67.1 6.00 Nashua ...... 84 30 Quakertown *..... 33 | 3 
Sacramento 42 652 ee 2 6.4 4-91 Wier’s Bridge .... 1628 State College...... 82 32 | 50-4 
Salinas 78 47 | Hays, Fort........ 99 jo 7-8 | 3-34 Wolfeborough 218 , Wellsborough*... 78 32 | 2-42 
Hanta Bartara®. St | 66.0 Independence .... 99 52 | 69-8 Woodstock ..... we 1-70 West Chester 37 «61-3 | 5-67 
Willows 100 45 | 737 T LAWFenece OF “4 New Jersey Wilkesbarre ...... Ry 31 58-5 1.48 

Colorado LODO “4 5-67 Beverl | 62-4  §-27 _ South Carolina. 

Grand Junetion® go | 62.9 19g Manhattan........ 9 42) «67-5 | 6 Clayton *.... 38 | 62-4 § 40 GO 0. 80 

Lewis, Fort fo | 7-2 | 2-62 & Dover 32. |  Stateburg*........ 93 | 43 71-3 | &75 
Connections Fag Harbor City .. 85 36 | 61-4 5-70 Spartanburg....... 45 70-2) 2-41 

North Coiebrook*.. 76 jo «2.6 1-61 Riley, Fort ...... 42 Moorestown ...... 81 39 | 609 Tennessee. 

Southington Salinas 5S 71-2 3-50 Readington*...... 84 40 Ashwood.......... 7 45 72-8 258 

Voluntown*.... 79 2-57 47 43 Roseland * ........ 82 2. 9 42 | 2-62 

Da Wellington . ....+. 95 43 73:22:50 | Salem*...... + go 628 4 100 44 257 
A. Lincoln, Fort geo 30 W. Leavenworth*. 94 49 @ 50?) South Orange. 44 61-2 1.80 Texas 
Henry* Ro 290s OF 40 «67-7 22 Vineland.........+ 83 40 «661-8 520 Austin®........... 96 52 73-8 2-82 
Highinere.... 92 29 | 4-61 Yates Centre,.,... 102 43 | 64-4 | New Cleburne *........ go 50 73-2 4-08 
Meade, Fort........ Sy “ 60.6 Ito Kentucky. Bayard, Fort...... 95 52 6&9 4-30 Concho, Fort...... 8 45 76-7 | 2-87 
Parkston *.... 93 32 | 63-4 Bowling Green*... 102 45 | 73-6 | 37 Gallinas Springs .. GB 362  COPSICAMA 4°37 
Pembina, Fort Frankfort*..... Selden, Fort ...... 48 742) 1-94 Melntosh, Fort... 96 55 80-4 3-72 
Randall, Fort I. Union, Fort.......| 87 33 59-8 0.90 Midiland*......... 95 42 74-6 | 
Sisseton, Fort Ro 2 Coteau..... 93 457 Wingate, Fort .... 82 43 50-9 3-26 New Ulm......... 52 74-8 | 3-26 
Bully, Port ........ ss 634 Liberty Qo 2674 New York. Ringgold, Fort.... 101 59 
Totten, Fort....... OM Maine, Ardenia........ coe 82 s9-0 1-06 Silver Falls....... 95 
Webster 220 «57-9 Bar Harbor. ...... 76 3 0-60 Auburn ..... 70 37. 57-8 O93 Vermont. 

District of Columbea Gardiner * 75 35-550 Brooklyn ........ & G2 Brattleborough*.. 85 30 | 
Dietribat’g rea’v’r® 86 “4 66.6 3.00 Kent's Hill . 7 M tolumbus, Fort... 80 42 63-0 2-17 Lunenburg 80 | 36 58-0 1-02 
Receiving 86 41 6&8 3-09 Urono* 31 S45 | Cooperstown*..... 73 33 «547 76 36 «55-4 | 1-92 
Wash. Aqued’t Off.* gt 4s 6&5 Skowhe ‘gan. FO 30 | I-70 Factoryville*..... 81 30 55-9 | 2-57. Strafford*......... 76 1-70 

Florida Maryland. Humphrey ....... 84 30° 3-09 Virginia, 
6s | 76-1 7-88 Cumberland ...... 82 36 61-9 3-68 so Bird's Nest*...... 89 45 691 1.8 
93 62 25t Fallston & 61-6 4-26 Le 86 32 «57-3 «1-62 Dale Enterprise*.. 92 3% 68.3 
Duke ... 69 77-1 493 Great Falls *....+6 43 657 | 3-03 Madison Barracks 79 35 1-12 Marion*...... 85 3° 5-46 
Fort Meade*........ 93 65 79-0 627 MeDonogh...... ee 82 42 | 63-1 | 4-09 Menands*........ 76 41 58-3 1-57 Monroe, Fort..... 90 45 69-9 2-48 
Homeland ®........ 92 62 Sor 280 MeHenry, Dort.... & 42 | 63-4 | 1-57 Niagara, Fort ..... 87 36 602 o38 Rappahannock... 98 
Limona*......... 93 68 | 78.6 4-26 | New Midway*..... 84 | 4-18 North Volney..... 75 HO | Summit*...... sees | |. 
Manatee * | | Woodstock 85 62-2 412 Palermo .......+ 75 33 | $47 2-33 «University of Va.. 77 s «62.8 | SB 
Merritt's Island 6 Massachusetts. Platteburg B’ks... 33 4 0657-7 51 ariety Mills..... 93 3I 63-3 2-73 
Fort St. Augustine. go + 30 | 55-9 1-22 Palmyra*....... 83 39 «60.2 Wytheville ....... 87 32 63-1 | 
Tallahassee * ...... 95 77-5425 Blue Hill Obs'ya.. 77 36 | 1-00 Penn Yan 1-99 Washington Territory 

Georgie Blue Hill Obs’yb..' 79 1-36 Saratoga Springs... 81 33 1-02 Blakely*.......... 78 40 «57-2. (2-81 
Athens 40 | 71-3 29 | Setauket ........+ 78 42 61-6 2-45 Kennewick*...... 35 BA | + O25 
Porsyth 101 | 76:5 | 257 Dudley......... 80 33 | Starkey 35 44 61-6 2.72 Spokane, Fort .... 88 3I | 57-5 | 1-24 
Milledgeville * 47. 733 «0-47. Pall River ......++) 74 | 30 82 17 Tacoma*.......... 76 42 | 57-9 2-35 
Quitman ...... 97 | 78 79 36 | 1-63 West Point ..... -3 1-90 Townsend, Fort... 79 B 56-3 | 095 

New Bedford. .... 75 | 1-68 White Plains ..... 75 3 61-2 215 Vashon ........... 44 «1-85 
Boieé Barracks 64-2 0-00 Newberry port 57-5 1-76 North Carolina. Walla Walla, Fort 36 62-1 057 
Lewiston 166 North Truro 028 Chapel Hill ...... 8 36 2 «1-39 West Virginia. 
Sherman, Fort 79 30 38 | Gat 1-46 Hot Springs....... 37 Clarksburg*....... 8S 3° 73-0 | 2-53 

Ilimots Taunton .......+. 83 32 | S&S Lenoir ...cceve 85 41 65-7 3-40 Helvetia*®......... 88 30 3-49 

Collineville ........ 38 677-5 2:33 Westborough*....| 84 32 | 1-35 Lineolnton........ 82 39 Middlebrook *.... 80 | 55-8 
Charleston * 101 32 «67-5 3-32) «©Williamstown 78 32 | §5-0 2-30 Marion. ........+. 33 | 68-2 5-41 Parkersburg...... 92 40 6965-6 2-77 
® 44S SS 295 Michigan. Reidsville*....... o4 35 6&6 2-95 Wisconsin, 
98 67-9 | 3-40. Brady, Fort....... 85 27 | 539 | 1-86 Statesville*..... go 40 3-65 Delavan .......... 80 32 56-9 4-29 
Peoria 253  Harrisville*.......) 87 29 Weldon *......... 95 3-49 Embarras* 78 34° 50-2 §-30 
Riley 461 89 24 | Ohio Franklin......... 93 63 72-0 4-00 
Reekford ... a 0665 (Kalamazoo ....... 34 4t | 62-5 | 4-69 Cleveland ...... see 93 36 60.6 3-78 Lancaster * 387 555 
Sendwich * 45 65:6 3-62 87 27 | 3-7 5-53 College Hill*...... 102 -~Manitowoc . 77 32 3.6 4:74 
South Evanston 9! BS +55 Marshali*......... 87 | | Elyria .... 35 707 3-07  Madison....... +» 33 59-2 6.67 
Sycamore 9! 327 Mottville®........ 89 32 | 4-0 «3-68 Garrettsville ..... g2 3°06 4-70 Prairie du C thien.. 89 60-0 951 
¥ indsot a3 279 ©Thornville*....... 33 | 3-44 go 30 «50-9 Wyoming. 

Indrome Traverse City ..... 27 | Jacksonborough*. 96 36 63-0 1-45 Laramie, Fort.... 87 30 | 0 04 
Butlervilie* 35 18 Minnesota. Napoleon .......-- 89 29 Camp Sheridan ... 85 29 553-0 | 0-60 
Jeffersonville 6-8 3-27 Minneapolis *..... 83 37. 4-17 North Lewisburg. 94 33 65-9 2-05 Kinney, Fort .. 88 32 61-4 | 0.80 
Laconia 3900 8B Snelling, Fort..... 83 300 Portsmouth ...... 65.2 2.09 Washakie, Fort... 84 25 59-8 | 035 
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Chart I. Tracks of Areas of Low P: 
120 2 us 110 ws 100 Po a5 BO 75 
im; x at \? / / 
Sa, | ~ 
Homan letters show and order.of of low pregéure. The figures 
| daysof the month, those below anq’3) indicate, respie- 
, the 7 p. m,, 1] p.m. (75th meridian tity} observations. The j 
hd tireles on the lines indicate the position of the centre of fh of low barom- 7 
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Voluntary observers of the Signal Service, on land, from whom meteorological reports Were received in time to be used in the preparation of the ‘Monthly 
Weathe: eather Review » for September, 188%. 


Observer and place of observation. : Observer and place of observation. 
Alexander, §., irmingham, Mich. Drake, W. Marshall, Mich. 
Acosta, L. P., “ Directo:,”* Mazatian,| Dudley, Chas. B., Altoona, Pa. 
Mex. Dunlap, W. L., Tecumseh, Nebr. 
Anderson, Dr. W. W., Stateburg, S.C. Dazey, J. B., Charleston, Til. 
Altaffer, J. M., Independence, Kans. Deming, H. D., Wellsborough, Pa. 
Abbott, Dr. E. K., Salinas, Cal. Downing, A. L., Concord, N. H. 
Arents, Hiram, Oroville, Cal. Davis, McLean W., Indiana, Pa. 
Adams, A. H., Fort Meade, Fila. Dozier, Wm., Mattoon, Ll, 
Adams, Dr. 0. H., Vineland, N, J. Dewhurst, Rey. E., Voluntown, Conn. 
Andrews, Luman, Southington, Conn. Day, Theodore, Dyberry, Pa. 
Arden, Richard B., Garrison’s, N. Y. Edgington, P., Morse, Kans. 
Boynton, J. F., Syracuse, N. Y. Eliason, W. A., Statesville, N.C. 
Beans, Thos. J. Moorestown, N. J. Ellis, Toon, Mabeeoe Nebr. 


|Luther, 8S. M., Garrettsville, Ohio. 


Observer and place of observation. 
Lincoln, A. T., Marion, Va. 


Observer and place of observation 
Sonedecker, Rey. T. H., Tiffin, Ohio. 
| Loveland, Wm. Corry, Pa. Smith, John R., North Truro, Mass. 
‘Loomis, J, C., Jeffersonville, Ind. Snow, Prof. F. H., Lawrence, Kans. 
‘Logan, David, Meadvilie, Pa. Sim. J. R.. Summit. Va. 

Seribner, H. F. J., Strafford, Vt. 


Lerch & Rice, Bethlehem, Pa. Strong, S. B., Setauket, N. Y. 


/Liips, Miss Clasina, Manitowoc, Wis. Swartz, John J., Parkston, Dak. 


Loundes, R. T., Clarksburg, W. Va. Samostz, Oscar, Austin, Tex. 

Lee, Elon, Webster City, Towa. Smith, George F., New Midway, Md. 
Manning, Thomas, Carmel, N. Y. Standenmayer, Dr.L.R., Lincolnton, N.C 
Miller, H. D., Drifton, Penn. Trembly, Dr. J. B., Oukland; Cal. 
Morgan, L. Ray, Phillipsbury, Pa. Thornton, Prof. N. W.. Geneseo, Til. 
MeDonogh Institute. McDonogh, Md. Tilford. C. M., Silver Falls, Tex. 


Bell, Joseph, Franklin, Pa. ‘Ewell, Dr. M. D., South Evanston, Il.| McClintock, Frank, Grand June’n,Colo. Titlinghzst, C. B., Albany, N. Y. 


Boerner, Prof. Chas. G., Vevay, Ind: Evans, J. W., Alma, Colo. 

Bently, David, Willows, Cal. Eckstein, Rev, M., Conception, Mo. 
Bayerly, J. F., Spartanburg, S. C. Foss, E. T., Hyd ville, Cal. 

Ballou, Dr. N. E., Sandwieh, Ill. Ferris, B. F., Suoman, Ind. 
Bennett, Geo:, Bandon, Oregon. |Fouch, Dr, A., Andersonville, Cal. 
Boies, Lt. A. i., Hudson, Mich. |Friend, Chas. W., Carson City, Nev. 
Baker, Dr. Henry B., Lansing, Mich. (Ferrill, B. P., Duke, Fla. 

Beall, Dr. R. L., Lenoir, N. C Frear, Wm., State College, Pa. 
Brendel, Dr. Fred., Peoria, Ill. Fernald, Prof. M. C., Orono, Me. 
Bartlett, E. B., Vermillion, N. Y. |Fleming, John, Readington, N. J. 
Briggs, ‘John. ‘Albany, Oregon. ‘Fuller, Edw. N., Tacoma, Wash. 
Betts, Prof. Arthur, Webster, Dak. |Featherston, Wm., Globe, Kans. 
Breed, J. E., Embarras, Wis. Field, T. G., Parkersburg, W. Va. 
Beloit College, Observatory, Beloit, Wis. Gibson. J. H., Salina, Kans. 

Birt, Thomas, Utica, N. Gates, W. B., Burlington, Vt. 
Broberg, Mrs. Mary W., Manatee, Fla, 'Gray, F. R., Yates Centre, Kans. 
Black, W. H., Kalamazoo, Mich. Gillingham, Milnor, Fallsington, Pa. 
Biachly, C. P., Manhattan, Kans. Goodspeed, Chas. W., Elyria, Ohio. 
Bridges, Q. A., Berlin Mills, N. H. 


Bowman, Peter, Ruggles, Ohio. ‘Green, Dr. Jesse C., West Chester, Pa. 


\Gowey, H. D., North ‘Lewisburg. Ohio. Neal, Dr. J. C., Archer, Fla. 


Marshall, Gregory, Cresco, Lowa. Teele, Rev. A. K., Blue Hill, Mass. 
Massachusetts Agricultural Experi- Truman, Geo. 8., Genoa, Nebr. 
mental Station, Amherst, Mass. Turnbo, Silas C., Pro Tem, Mo. 


|McCready, Miss L. A., Ft. Madison,Iowa Tuohy, John, Lewis Creek, Cal. 
|McGahan, Dr. C, F., Hot Springs, N. C. Terborg, Rev. J. E., Pekin, Lil. 
|Moore, C. R., Bird’s Nest, Va, 


Thompson, R. J., Tiffin, Ohio. 
‘Thomas, Felix, Saratogo Springs, N. Y. 
'Micklem, J. H., Variety Mills, Va. Vail, Hugh D., Santa Barbara, Cal. 

| Macrae, Colin, Kirkwood, 8. Vermillion, W. W., Frankford, Moe. 
|Meehan, Thomas, Germantown, Pa, Voegeli, Adolphus, Des Moines, Lowa. 
McDow ell, W. R., Highmore, Dak. Went, E. C., Frankfort, Ky. 

‘Moore. Dr, J. W., Easton, Pa, Wade, J. S.. Homeland, Fla. 

Motte, Luke §&., West Milton, Ohio. Washburn Observatory, Madison, Wis. 


Mikesell, Thos., Wauseon, Ohio. 


'Moore, Nathan, Grampian Hills, Pa. Wild, Rev. E. P., Newport, Vt. 

| Mitchell, Dr, D. W., Harrisville, Mich. Williams, Rev. C. F., Ashwood, Tenn. 
Newcomb, G. 8., Westborough, Mass. Wadsworth, Dr. J. L.R,, Collinsviile, TIL, 
|Newell, W. C. T., Henry, Dak. 


West, Silas, Cornish, Me. 
Norco n, Prof. T. J., Reidsville, N. C. Wells, Rev. Charles L., Gardiner, Me. 
Wylie, Wm., Mount Forest, Canada. 


‘Osborn, Dr. T. C., Cleburne, Tex. Wait, 8. E., Traverse City, Mich. 


Boyd, Joseph, Oskaloosa, Iowa. \Gerrish. 8 S. H., Sacramento. Cal. Olds, H. D., Cedar Rapids, Iowa. Receiving Reservoir, D.C 
Cook, 8. A., Milledgeville, Ga. |Goodwin, Rev. William, North Cole- Owsley, Dr. J. B., Jacksonborough, O. Washington | Distributing sae. 

Garrington, G. D., Brownville, Nebr. | brook, Conn. |Pearece, Thomas, Eola, Oregon. Aqueduct. } Great Falls Reservoir, Md 
Calhoun, P. B., Austin, Tenn. Gibbs, Geo. L, Grand Turk, Turk’s/Prouty, Florence, Humtoldt, Lowa. Rock Creek Bridge, D. C, 


Carpenter, Dr. W. B., Leavenworth, K. Island. British W. Indies. 
Oharbonnier, Prof. L. H., Athens, Ga. Gray, Capt. A, W., Kenewick, Wash. 
Chapin, Adams, Poway, Cal. 
Casey, Geo., N. Y. Gore, Prof. J W., Chapel Hill, 
Crawford, E. A., Liberty Hill, La. 'Holt, A. K., Riverside, Cal. 
Cornell University, Ithaca, N. Y. ‘Humphrey, Dr. J., Fairbury, Nebr. 
Collin, Prof. Alonzo, Mount Vernon,' Hamilton, W. H., Corsicana, Tex. 
lowa. Harvard ¢ ‘ollege Observatory, Cam- 
Cutting, Dr. Hiram A., Lunenburg, Vt.| bridge, Mass, 
Clark, F. A., Weldon, N. C. 
Childs, W. H., Brattleborough, Vt. |Harris, T. C. , Raleigh, N.¢ 
Cutler, B. B., Heath, Mass. |Heaton, Nebr. 
Collie, G. L., Delavan, Wis. Hodge, Rev. F. B., Wilkesbarre, Pa. 
Conant Observatory, Dudley, Mass. Hoskinson, R. ss Blakely, Wash. 


Cheney, Wm., Minneapolis, Minn. |Hyde, G. A., Cleveland, Ohio. 
College of Sacred Heart, Prairie du/Hartzler. J. A., Mottville, Mich. 
Chien, Wis. Hole, ¢ , Butlerville, Ind. 


Carter, Rev. Dr.W. H., Tallahassee, Fla. Held, Rev. F. B., Mount Angel, Oreg. 


|Heatwole, L. J,, Dale Enterprise, Va. 


Cummings, L. D., Palmyra, N. Y. 
|Hateh, A. H., Windsor, Ill. 


Crump, M. H., Bowling Green, Ky. 
Crozier, Lafe, Laconia, Ind. iHarris, W. C., Dover, N. J. 

Cochran, Wm. P. Wakefield, Kans. |Hunter, Dr. T, C., Napoleon, Ohio. 
Colton. Prof. G. H., Hiram, Ohio. |Hewit, 8. F. H., Middlebrook, W. Va. 
Caulkins, John S., ‘Thornville, Mich. Helm, Thos. B., Logansport, Ind. 
Chandler, Dr. W.J., South Orange, N.J.| Heacock, J. L., ‘Quakertown, Pa, 
ass, W. Earle, Roseland. N. J. |/Hazen, Rey. A., Deerfield, Mass. 
Curtiss, G. G., Fallston, Md. Ireland, W. H., Rappahannock, Va. 
Colton, Prof. G. H., Hiram, Ohio. Jexsup, J. G., Newport, Oregon. 
Comstock, Prof. F. M., LeRoy, N. Y. |James, John W., Marengo, {ll. 

Craig, W. F., Marion, N. C. }Jennison. Henry L., Starkey, N. Y. 
Cutler, J. L., Quitman, Ga. \Jones, Dr. E. U., Taunton, Mass, 
Carpenter, Ford A., Vashon, Wash. (Jordan, Dr. M. D. L., Milan, Tenn. 
Dollenmayer, KE. Y., Wilson, Kans. Kirkwood, E., Mauzy, Ind. 

Dow, Roswell, Syeamore. Ill. ‘Knapp, J. G., Limona, Fla. 


Dinsmore, Prof. F. H., Emporia, Kans, Keese, G. Pomeroy, Cooperstown, N. ¥.)Strong, W. C., Kent’s Hill, Me. 


|Grathwohl, John, Blooming Grove, Pa.;Palmer, Frank W., Antrim, N. H. 


/Hammitt, John W., College Hill, Ohio. 


|Remington,C. V. 8., Fall River, Mass. ing Co, 
/Robertson, T. D., Rockford, I. 
Cotton, Dr. D. B., Portsmouth, Ohio. (Hardy, Samuel E., East Norway, Kans. Roberts, Luke, Clinton, Lowa, 


Stern, Jacob T., Logan, Iowa, 

‘Smith, H. D.. Monticello, Iowa. 
\Shaw. E£., Ninneseah, Kans. White, Rev. J. H., Georgiana, Fla. 
\Seltz, Chas., De Soto, Nebr. 


Peele, Capt. Adolphus, New Westmins- Woodstock College, Woodstock, Md. 
ter, B. C. WwWliams College Observatory, Wil- 

liamstown, Mass, 

Peckham, Prof. W. C,, Brooklyn,N.Y. Wolfe, John H, Wellington, Kans. 


|Pollock, Edw., Lancaster, Wis. Wiilfke, E. F., Independence, Iowa. 


Postma, H. Y., Egg Harbor City, N. J. Wearmouth, James, University of Vir- 
Pendleton, A., Nicolaus, Cal. ginia, Va. 

Partrick, J. M., North Volney, N. Y. ( Weir's Bridge, N. H. 
Romig, J. K., La Grande, Oregon. Winipiseogee | Woodstock, N. H, 
Richmond, 8. L., Salem, N. J. Lake Cotton Wolfeborough, N. H. 
Renfrew, H. N., Bancroft, Iowa. and Woolen { Lake Village, N. H. 
Rathburn, J. C., Midland, Tex. Manufactur- | Bristol, N. H. 
Belmont, N. H. 


| Ashland, N. H. 
Willis, R., A. M., Ph. D., White 
Runge, C., New Ulm, Tex. Plains, N. Y. 
Richardson, C. F., Beverly, N. J. Wood, p lf Bar Harbor, Me. 
Rotch, A. L., Blue Hill Observatory, Wigg, Dr. Geo., East Portland, Oregon. 

Blue Hill, Mass, Wright, J. W. A., Livingston, Ala. 

Rodman, Thomas R.,New Bedford, Mass Whitney, Chas. E. .. Humphrey, N. Y. 
Rice, Chas. W., Yellow Springs, Ohio, Whitney, William A., Skowhegan, Me, 
Swezey. Prof. G. D., Crete, Nebr. Widman, Rev. \. M., Grand Coteau, La. 
Williams, Dr, A. C., Elk Falls, Kans, 
Wistrom, Marx. F., Harvard, Nebr. 


Wilson, W. T., Clayton, N. J. 


Shriver, E. T., Cumberland, Md. Wetmore, Edw. L,, Tucson, Ariz. 


‘Smith, Prof. T. Berry, Fayette, Mo. (Whitmore, J .E., Gallinas Spring, N. 


Schleicher, Rob’t Lewiston, Idaho. Mex. 

Shriver, Howard, Wytheville, Va. Walton, J. P., Muscatine, Lowa, 
Scott, Thos. G., Forsyth, Ga. | Waterman, Wm., Hay Springs, Nebr, 
Stucky, Dr. C. T., Helvetia, W. Va. | Webster, Chas. H., Nashua, N. H. 


Slade, Elisha, Somerset, Mass. | Yates, T. P., Factoryville, N. Y. 


Starr, Prof. Fred’k, Cedar Rapids, lowa.| Yetter, Wm. G., Catawissa, Pa, 
Silvius, U, O., Franklin, Wis, Young, Geo. R., Peun Yan, N. Y. 


Military posts from which meteorological 1 repor ts wer ere received, through the Surgeon General of the Army, in n time lo be used i in a the preparation of the Monthly 


Weather Review for September, 1887. 


Gaston, Fort, Cal. Missoula, Fort, Mont. 
Gibson, Fort, Ind. T. Mason, Fort, Cal. 

Mays, Fort, Kans. MecDermit, Fort, Nev. 
Hot Springs, Ark. McDowell. Fort, Ariz. 
Huachuea, Fort, Ariz, Monroe, Fort, Va. 
Klamath, Fort, Oreg. Mojave, Fort, Ariz. 
Brady, Fort, Mich. Keogh, Fort, Mont. Madison Barracks, N. Y. 
Boisé Barracks, Idaho. Lewis, Fort, Colo. McHenry, Fort, Md. 
Moncho, Fort, Tex. Laramie, Fort, Wyo. Mount Vernon B’ks, Ala. 
Columbus, Fort, N. Y. H. Meade, Fort, Dak. McKinney, Fort, Wyo. 
Camp Sheridan, Wyo. MelIntosh, Fort, Tex. 


Alcatraz Island, Cal. 
Angel Island, Cal. 

Bay ard, Fort, N. Mex. 
Benicia Barracks, Cal. 
Bidwell, Fort, Cal. 


Niagara, Fort, N. Y. 


Randall, Fort, Dak. 
Ringgold, Fort, Tex. 
Riley, Fort, Kans, 


Snelling, Fort, Minn. Sidney, Fort, Nebr, 


Niobrara, Fort, Nebr. St. Francis B’ks, St. Au- Totten, Fort, Dak. 
Pembina, Fort, Dak. gustine, Fla, Townsend, Ft., Wash, 
Presidio of San F., Cal. Sisseton, Fort, Dak. Union, Fort, N. Mex. 
Plattsburg Barracks, N. Y.Shaw, Fort, Mont. Washakie, Fort, Wyo. 
Robinson, Fort, Nebr. Sherman, Fort, Idaho. West Point Military 
Reno, Fort, Ind. T. Selden, Fort, Nebr. Academy, N. Y. 


Walla Walla, Ft., Wash. 
Wingate. Fort, N. Mex. 
Yates, Fort, Dak. 


Supply, Fort, tnd. T. 
Sully, Fort, Dak. 
Spokane Fort, Wash. 


State weather services from which meteorological reports were received in time tobe used in the preparation of the Monthly Weather Review for September, 1887. 


Alabama, P. H. Mell, jr., Signal Corpx, director, Auburn, Ala. 
Illinois, Col. Charles F. Mills, director, Springfield, Ill. 

Indiana, Prof. H. A. Huston, director, Lafayette, Ind. 

Kansas, Prof. J. T. Lovewell, director, Topeka, Kans. 

Michigan, N. B. Conger, Sgt., Signal Corps, director, Lansing, Mich. 
Minnesota, Prof. W. W. Payne, director, Northfield, Minn. 
Mississippi, Prof. R. B. Fulton, director, Oxford, Miss. 

Missouri, Prof, F. E. Nipher, director, Saint Louis. 

Nebraska, Prof. Goodwin D. Swezey, Director, Crete, Nebr. 


New England Meteorological Society, Prof. Wm. H. Niles, of Boston, Mass.» 
President; Prof. W. M. Davis, of Cambridge, Mass., Secretary. 

New Jersey, Prof. George H. Cook, director. New Brunswick, N. J. 

North Carolina, Dr. Herbert Battle, director, Raleigh, N. C 

Ohio, Prof. Benj. F. Thomas, director, Ohio State University, Columbus, Ohio. 

Oregon, B. 8. Pague, Private, Signal Corps, Roseburg, Oregon. 

Pennsylvania, under direction_of Franklin Institute, Philadelphia, Pa, 

South Carolina, Hon. A. P. Butler, director, Columbia, S. C. 

Tennessee, J, D. Plunket, M. D., director; H. C. Bate, assistant, Nashville, Tenn. 
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PRICH-LIST OF 
STANDARD METEOROLOGICAL INSTRUMENTS, APPARATUS, TEXT-BOOKS, FORMS, AND 


PUBLICATIONS. 


Prrwished by Heary J, Green, 771 Broadway, New York Vity. Purnished by Forsberg & Murray, 1001, 1008, and 1005 Seventh street 8. W., Washingtom, D. C. 
BAROMETERS. Wiend $5 Packing, $1 00 
Common pattern and finish, vernier reading to 100th inch, in pine box : do large, with support ........ ese ra Ff do 2 00 
Reading down $30.00 Packing and shipping by express, $2.50 [L. R. 34544, P. D., 1887.] 
do, do. 2.50 
@ do, 98.00 do. 2.50 Furnished by the Hahl Manufacturing Company, 13 Mercer Street, Baltimore, Maryland,* 
do. 4 de, (two verniers) 58.00 do, 2.50 Anemograph register (direction and velecity)... 80.00 Packing and shipping by ex press, $1.20 
Common pattern and finish, vernier reading to 1,000th inch, in pine box: *L. R. 11508, P. D., 1882. 
Reading dows to $94.00 Packing and shipping by express, $2.50 
de, ae do. 2.00 Furnished by L. H. Rogers, 75 Maiden Lane, New York City, 
do, a do. 2.50 | Signal Service manifold Forms No, 107 F, in books of 100 forms, per book.................... $1.76 
ae, 14 de. (two werniers)......... 54.00 de, 2.50 do, 107 G, 2.2 
Beet pattern and finish, vernier reading to 1,000th inch, in pine box: do, 107 H, 1.00 
Heading down to 26 $36.00 Packing and shipping by express, $2.50 Indications (Form 109 B), per red, 
de, 88.00 do, 2.00 L. R. 18397, P. D., 1885 
de. do, 2.50 
de, de. (two verniers)........ 56,00 do. 2.50 Furnished by James J, Chapman, 915 Pennsylvania Acenne, Washington, C. 
Leather care, in place of pine 8.00 do, ** Loomis’ Meteorology 1.60 
33.00 do, 2.50 L. R. 4521, P. D., 1883. 
Meéuniain barr r, two verniers, in leather 63.00 ae. 2.50 
‘ Furnished by John Schulisbach, 634 G Street N. W., Washington, D, C, 
Biandard barometer for 75.90 do, 5.26 | Rain-gauge, galvanized iron, with overflow and measuring-stick 
1.26 do. 1.09 Rain-gauge, copper, with galvanized iron overfiow and measuring-stick .............. 1.50 
Marometer tube, filled and 8.00 do. 2.50 Measuring-sticks, eXtra. 
Barometer 4,26 do. - 60 Farmers’ weather case. 54.70 
ight brass tripod for 10,00 do. 85 Case for water thermometer R ? 7.0 
R, 4051, D., 1883, * LL. R. . D., 1885. 
THERMOMETERS. 
Thermometer for dry or wet-balb........0....0... $2.76 Packing and shipping by express, $ .60 Furnished by Crane & Co., McWhorter and Oliver Streets, Newark, New Jersey. 
whe deo cvp ror ‘ ao 
ile, dry-balb, support for........ 16 do. Wanting 
do maximum registering......... 4.50 do, 60 Furnished by Property and Disbursing Officer, Signal Service, U8. A., Washington, D, C. 
to. volar rAdlatlom.........00+...evteeroreees 10,00 eed 75 Maps in one color, without reports or isobaric lines (as used on cyclostyle at Signal 
de. terrestrial 7.00 do. -60 
2.50 do. Maps on manifold paper without reports or lines, in books of 100, per 2.75 
de do. go | Maps in one color with eurrent reports, isobars, and isotherms, each....... 
Anemometer, Robinson's," (velocity)... $22.50 Packing and shipping by express, $1.19 | Copies of Daily Bulletin, with Synopsis, Indic ations, and Facts, with maps, stitched in 
Bistirical recording apparatus, “Gibbon's,” monthly volumes, each (L. BR, 10288, P. D,, 2. 
Velocity), (hk. B, 43146, P. D., 34.00 1.10 International Daily Bulletin, per copy, each, inclading the Monthly Summary when 
Anemometer blanks (L. BR. S697, P. D., Or hundred... 1,00 daily is subscribed for for the entire month................... H 
FLAGS. 


Flags for the display of Weather and Temperature signals may be obtained from— 
M. G. Copeland & Co., No, 400 Eleventh Street, N. W., Washington, D. C.; 
Crane & Co., McWhorter and Oliver Streets Newark, New Jersey ; 
©. 8S, Decker, No, 168 State Street, Boston, Massachusetts ; 
Horstmann Bros, & Co., Fifth and Cherry Streets, Philadelphia, Pennsylvania ; 
John F. MeHugh, No. 1286 Broadway, New York City. 
Flags, instruments, apparatus, ete., may be obtained from the respective parties at the prices named, with such additional cost of packing and | 
shipping as is shown opposite the several items. The charges for expressage will be the aetual charges of express companies. 
Correspondence in relation to purchases, &c., should be had direct with the above firms and not through this office. 


Entered at the Post Office, Washington, D. C., as Secontl-Class Matter. 


This Paper is furnished by the Government of the United States, without charge, to Voluntary Observers and to the Co- gacaling Olaaeters octiog with 
the Signal Office in the collection of Simultaneous same 
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